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MISCELLANEOUS  AMENDMENTS  TO 
CHAPTER 

A  notice  of  proposed  rulemaking  was 
published  in  the  Federal  Register  of 
February  28,  1970  (35  F.R.  3916) ,  and  in 
the  Merchant  Marine  Council  Public 
Hearing  Agenda  dated  March  30,  1970 
(CG-249).  The  propKJsed  amendments 
were  identified  as  Items  PH  1-70  to  PH 
12-70.  The  Merchant  Marine  Coimcil  held 
a  public  hearing  on  March  30,  1970  in 
Washington,  D.C.,  on  these  12  items  in 
accordance  with  the  terms  of  the  notice. 
Interested  persons  were  given  the  op¬ 
portunity  to  submit  written  comments 
both  before  and  at  the  public  hearing 
and  to  make  oral  comments  concerning 
all  the  proposed  amendments  at  the 
public  hearing.  After  the  conclusion  of 
the  public  hearing,  the  Coimcil  duly  con¬ 
sidered  all  the  proposed  amendments  and 
the  comments  received  at  executive  ses¬ 
sions  held  on  March  30,  1970,  and  sub¬ 
sequent  dates. 

This  is  the  fourth  of  a  series  of  docu¬ 
ments  which  concern  the  amendments 
considered  by  the  Council  at  the  public 
hearing  held  on  March  30, 1970.  The  first 
document  related  to  the  proposal  desig¬ 
nated  Item  PH  11-70  and  was  published 
in  the  Federal  Register  of  June  19, 1970 
(35  F.R.  10111).  The  second  document 
related  to  the  proposal  designated  Item 
PH  12-70  and  was  published  in  the 
Federal  Register  of  September  11,  1970 
(35  F.R.  1^315).  The  third  document 
withdrew  the  proposal  designated  Item 
PH  9-70  and  was  published  in  the 
Federal  Register  of  October  14,  1970  (35 
F.R,  16091).  The  present  document  con¬ 
cerns  the  proFK)sals  designated  Items  PH 
2-70,  PH  3-70,  PH  5-70,  PH  6-70,  PH  7- 
70,  PH  8-70,  and  PH  10-70.  Item  PH  4-70 
was  withdrawn  from  the  agenda  prior 
to  the  public  hearing.  The  remaining 
item,  Item  PH  1-70,  will  appear  in  a  sub¬ 
sequent  document. 

The  Merchant  Marine  Council  has  rec¬ 
ommended  changes  in  a  number  of  the 
proposals  contained  in  this  document  as 
a  result  of  its  study  of  the  proposals  and 
the  comments  received  from  interested 
persons.  The  most  significant  changes 
recommended  by  the  Council  will  be  in¬ 
dicated  in  connection  with  each  item. 

Item  PH  2-70  proposed  to  add  Subpart 
182.40  to  Subchapter  T  to  establish 
standards  for  the  use  of  PVC  and  other 
nonmetallic  materials  in  the  piping  sys¬ 
tems  of  vessels  subject  to  this  subchap¬ 
ter.  Current  regulations  in  Subchapter  T 
contain  no  guidelines  for  the  use  of  these 
materials  in  piping  systems  other  than 
fuel  oil.  The  only  standards  are  outlined 
in  Subchapter  F  which  in  some  instances 
are  too  restrictive  for  the  vessels  subject 
to  this  subchapter.  One  comment  ob¬ 
jected  to  the  proposed  §  182.40-l(a)  (3) 
requiring  through  hull  fittings  and  shut 
off  valves  to  be  metal.  The  Council  rec¬ 
ommended  that  this  Subdivision  be 


amended  to  provide  that  the  hull  fittings 
and  shut  off  valves  shall  be  metal,  except 
that  with  respect  to  nonmetallic  hulls 
consideration  may  be  given  to  specific 
approval  of  materials  which  afford  a  de¬ 
gree  of  safety  and  heat  sensitivity  equal 
to  that  afforded  by  the  hull.  Another 
comment  objected  to  the  reference  in  the 
proposed  §  182.40-l(a)  (1)  to  46  CFR 
56.60-25  to  determine  the  requirements 
for  the  penetration  of  watertight  bulk¬ 
heads  and  decks.  The  Council  recom¬ 
mended  that  the  Subdivision  be  amended 
by  deleting  this  reference  and  by  ex¬ 
pressly  setting  forth  the  requirements 
therein.  In  response  to  another  comment, 
the  Council  recommended  that  §  182.40- 
5(b)  be  amended  to  expressly  state  the 
vessels  that  are  required  by  §  181.10-l(a) 
to  have  a  power  driven  fire  pump  instead 
of  referring  to  §  181.10-l(a). 

Item  PH  3-70  proposed  to  add  to  46 
CFR  10. 02-9 (e)  subparagraphs  (3),  (4), 
(5),  and  (6)^  to  require  commencing 
July  1,  1971  each  applicant  for  renewal 
of  a  license  as  a  deck  officer,  including 
that  of  a  pilot,  which  is  endorsed  as  a 
“radar  observer”  to  demonstrate  con¬ 
tinued  proficiency  in  radar  plotting.  In 
response  to  comments  received,  the 
Council  recommended  the  following 
changes:  The  word  “plotting”  ^  para¬ 
graph  (e)  (3)  and  (4)  is  changed  to 
“plotting  or  interpretation”,  and  para¬ 
graph  (e)  (6)  is  changed  to  expressly 
provide  that  a  deck  license  without  the 
radar  observer  endorsement  may  be  re¬ 
newed  without  the  necessity  of  demon¬ 
strating  knowledge  of  radar  as  required 
by  paragraph  (e)  (3)  and  (4).  The 
Council  also  recommended  that  the  effec¬ 
tive  date  of  this  requirement  be  de¬ 
ferred  until  July  1, 1972,  instead  of  July  1, 
1971,  as  proposed.  Item  PH  3-70  also 
proposed  to  revise  §  10.05-46(a)  to  re¬ 
quire  each  applicant  for  an  original  li¬ 
cense,  renewal  of  a  license  or  raise  in 
grade  of  a  license  for  service  on  vessels 
of  300  gross  tons  or  over,  to  demonstrate 
by  professional  examination  his  qualifi¬ 
cations  as  a  “radar  observer”.  It  was  pro¬ 
posed  relative  to  the  renewal  of  a  license 
to  make  this  requirement  effective  July  1, 
1971.  The  Council  recommended  the  de¬ 
letion  of  the  phrase  “renewal  of  license” 
from  §  10.05-46(a)  since  it  would  require 
an  applicant  for  renewal  of  license  with¬ 
out  the  radar  observer  endorsement  to 
take  the  examination.  Item  PH  3-70  fur¬ 
ther  proposed  to  revise  §  157.20-32(a)  to 
require  each  deck  officer  and  pilot  on  a 
radar  equipped  vessel  of  300  gross  tons 
and  over  certificated  for  navigation  on 
oceans,  coastwise,  or  Great  Lakes  waters 
to  be  qualified  as  a  “radar  observer”. 
It  was  proposed  to  make  the  require¬ 
ment  applicable  to  pilots  on  an  after 
July  1,  1971.  In  response  to  comments 
received,  the  Council  recommended  that 
the  phrase,  “navigation  on  any  waters” 
be  substituted  for  the  phrase,  “naviga¬ 
tion  on  oceans,  coastwise,  or  Great  Lakes 
waters”:  that  the  requirements  as  to 
pilots  be  limited  to  pilots  serving  on 
board  as  required  by  Federal  laws,  and 
that  the.  effective  date  as  applicable  to 
pilots  be  deferred  until  July  1,  1972. 
Item  PH  3-70  finally  proposed  to  add 
§  157.20-40(f)  to  prohibit  service  as  a 


pilot  on  any  radar  equipped  vessel  to 
which  the  section  applies  commencing 
on  July  1,  1971,  who  is  not  qualified  as  a 
“radar  observer”.  The  Council  recom¬ 
mended  that  the  proposal  be  limited  to 
service  on  or  after  July  1,  1972,  of  pilots 
required  by  Federal  law  on  vessels  of  300 
gross  tons  and  over  navigating  any 
waters. 

Items  PH  5a-70  to  PH  5d-70  proposed 
various  amendments  to  Subchapter  D 
(Tank  Vessels) .  Specifically,  Item  PH 
5ar-70  proposed  to  amend  §  35.30-1  (b) 
to  require  the  display  of  the  warning 
sign  on -an  anchored  or  moored  vessel, 
unless  it  is  empty  and  gas-freed,  during 
the  entire  time  it  is  subject  to  being 
approached  by  persons  not  attached 
thereto.  At  present,  this  paragraph 
merely  requires  the  warning  sign  to  be 
displayed  during  cargo  transfer  opera¬ 
tions.  Item  PH  5b-70  proposed  to  amend 
Table  34.50-10(a)  to  require  portable  fire 
extinguishers  to  be  on  board  immanned 
tank  barges  only  during  cargo  transfer 
operations  or  when  operating  the  cargo 
pump  or  auxiliary  boiler.  Item  PH  5b-70 
also  included  a  proposed  change  to 
§  35.35-1  to  place  the  responsibility  on 
the  certificated  tankerman  in  charge  of 
an  unmanned  barge  to  ensure  that  the 
fire  extinguishers  are  on  board  and  are 
readily  available.  Item  PH  5c-70  pro¬ 
posed  the  addition  of  §  32.60-20 (c)  (4)  to 
require  that  pumprooms  on  tank  vessels 
constructed  on  or  after  July  1,  1951  be 
equalized  with  a  separate  ventilation 
supply  in  addition  to  the  access  opening. 
Item  PH  5d-70  proposed  changes  to 
§§  35.10-15(0,  78.17-45(c),  and  97.15- 
30(c)  designed  to  bring  these  sections 
into  agreement  with  Table  46  CFR 
112.05-5(a)  v.'hich  specifies  the  minimum 
emergency  power  requirements  for  U.S. 
vessels.  This  item  also  proposed  a  change 
to  §  112.15-1  (g)  which  would  require 
emergency  lights  in  ell  mess  and  recrea¬ 
tion  rooms  in  addition  to  those  of  the 
crew.  The  Council  recommended  ap¬ 
proval  of  Items  PH  5a-70  to  PH  5d-70 
without  change. 

Items  PH  6a-70  to  PH  6c-70  proposed 
various  changes  to  Subchapter  F  (Ma¬ 
rine  Engineering).  Item  PH  6a-70  pro¬ 
posed  additions  to  the  regulations  to 
modify  the  provisions  in  section  IH  of 
the  ASME  Code  with  regard  to  nuclear 
reactor  containment,  to  take  into  con¬ 
sideration  the  possible  occurrence  of 
high  external  pressures  in  the  event  of 
the  sinking  of  a  ship.  This  item  also  pro¬ 
posed  standards  to  assure  an  adequate 
design  for  a  pressure  vessel  which  is  by 
configuration  and  size  vulnerable  to 
small  external  pressures.  Item  PH  6b-70 
proposed  an  exemption  from  Coast 
Guard  shop  inspection  and  approval  for 
Class  n  pressure  vessels  having  an  inter¬ 
nal  volume  of  less  than  5  cubic  feet  pro¬ 
vided  they  are  ASME  U  or  UM  stamped. 
Item  PH  6c-70  proposed  to  bring  the 
regulations  relative  to  the  control  sys¬ 
tems  for  automatic  auxiliary  heating 
equipment  into  compliance  with  the  Na¬ 
tional  Fire  Protection  and  Under¬ 
writers’  Laboratories  Standards.  The 
Merchant  Marine  Council  recommended 
the  approval  of  Items  PH  6a-70  to  PH 
6c-70  without  change. 
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Items  PH  7a-70  to  PH  7g-70  proposed 
various  amendments  to  Subchapter  Q 
(Specifications),  Item  PH  7a-70  pro¬ 
posed  to  provide  a  reference  specification 
for  the  use  of  Microcellular  Nylon  as  a 
buoyant  material  in  personal  lifesaving 
devices.  The  Council  recommended  the 
approval  of  Item  PH  7a-70  without 
change. 

Item  PH  7b-70  proposed  changes  in 
the  approval  procedures  for  the  current 
specifications  for  interior  finishes  to  pro¬ 
vide  marking  to  aid  field  identication  by 
vessel  inspectors  and  to  permit  publica¬ 
tion  of  an  approval  listing  to  aid  naval 
architects,  shipbuilders,  and  Coast  Guard 
personnel  engaged  in  plan  review.  In 
response  to  a  comment,  the  Council  rec¬ 
ommended  the  extension  of  the  approval 
test  for  interior  finish  to  bulkhead 
panels  and  incombustible  materials,  in 
addition  to  the  Vi -inch  asbestos  cement 
board. 

Item  PH  7c-70  proposed  changes  in 
the  inspection  procedure  for  certain  life¬ 
saving  devices.  The  devices  involved  in 
the  proposal  with  the  appropriate  sub¬ 
part,  are  as  follows: 


Device  Subpart 

Life  preserver,  kapok -  160. 002 

Life  preserver,  fibrous  glass _  160.  005 

Ring  life  buoy,  cork  or  balsa _  160. 009 

Buoyant  vest,  kapok  or  fibrous  glass.  160. 047 
Buoyant  cushion,  kapok  or  fibrous 

glass _  160. 048 

Buoyant  cushion,  unicellular  plastic 

foam  _  160.  049 

Ring  life  buoy,  unicellular  plastic 

foam _ _  160.  050 

Buoyant  vest,  unicellular  plastic 

foam  _  160.  052 

Work  vest _  160.  053 

Life  preserver,  unicellular  plastic 

foam _  160.  055 

Buoyant  vest,  polyethylene  foam _  160.  060 


In  essence.  Item  PH  7c-70  proposed 
that  these  eleven  devices  when  listed  and 
labeled  by  a  recognized  laboratory  be  ac¬ 
cepted  as  approved  for  use  on  vessels  in 
accordance  with  applicable  require- 
nents.  This  proposal  generated  consid¬ 
erable  comment  from  the  public.  In  the 
main,  the  comments  favored  the  reten¬ 
tion  of  the  present  system  of  inspecting 
these  devices.  After  considering  all  the 
comments,  the  Council  concluded  that 
the  proposal  should  be  approved  at  this 
time  as  to  only  certain  of  the  lifesaving 
devices  and  that  with  respect  to  these  de¬ 
vices,  the  program  should  be  phased  in 
over  an  indeterminate  period  of  time. 
This  delay  in  implementing  the  program 
will  permit  the  Coast  Guard  to  supervise 
the  work  of  the  laboratory  and,  if  neces¬ 
sary,  to  resume  inspection  in  the  event 
the  new  program  is  not  functioning  as 
required.  Also,  the  delay  will  permit  the 
laboratory  to  gradually  acquire  the 
necessary  experience  and  to  develop  its 
organization  to  cope  with  the  workload 
requirements. 

Specifically,  the  Council  recommended 
the  approval  of  the  proposed  changes  to 
Subparts  160.047  (buoyant  vest,  kapok  or 
fibrous  glass) ,  160.048  (buoyant  cushion, 
kapok  or  fibrous  glass),  160.049  (buoy¬ 
ant  cushion,  unicellular  plastic  foam), 
160.052  (buoyant  vest,  unicellular  plas¬ 
tic  foam) ,  160.053  (work  vest) ,  and  160.- 


060  (buoyant  vest,  polyethylene  foam). 
However,  the  Council  recommended  that 
only  the  proposed  changes  to  Subparts 
160.048  and  160.049  be  adopted  at  this 
time  and  that  the  manufacturers  of  buoy¬ 
ant  cushions  having  approval  numbers 
issued  prior  to  February  1,  1971,  be  per¬ 
mitted  to  manufacture  the  devices  under 
the  terms  of  that  approval  until  July  1, 
1971.  The  changes  to  Subparts  160.047, 
160.052,  160.053,  and  160.060,  although 
approved  in  principle,  will  be  adopted  at 
a  time  or  times  in  the  future  depending 
on  the  experience  gained  from  the  initial 
program.  The  Council  further  recom¬ 
mended  that  decision  be  deferred  at  this 
time  on  whether  or  not  to  accept  the  pro¬ 
posed  changes  to  Subparts  160.002  (life 
preserver,  kapok) ,  160.005  (life  preserver, 
fibrous  glass),  160.009  (ring  life  buoy, 
cork  or  balsa),  160.050  (ring  life  buoy, 
unicellular  plastic  foam),  and  160.055 
(life  preserver,  unicellular  plastic  foam) . 
The  decision  to  accept  any  or  all  of  these 
proposals  will  be  made  at  some  future 
time  and  will  also  be  based  on  the  ex¬ 
perience  gained  from  the  initial  program. 

Item  PH  7d-70  proposed  changes  to 
Subpart  160.022  (Signals,  Distress,  Float¬ 
ing  Orange  Smoke)  to  clarify  the  text 
of  the  Specification  vVith  regard  to  con¬ 
sideration  of  alternate  'designs;  to  re¬ 
move  specific  requirements  that  do  not 
relate  to  the  desired  performance  and 
which  may  hamper  development  of  other 
suitable  signals;  to  require  representa¬ 
tive  testing  to  simulate  actual  use  con¬ 
ditions.  The  item  also  included  a  proposed 
change  to  §  160.057-4  to  bring  the  test¬ 
ing  procedure  for  the  15-minute  float¬ 
ing  orange  smoke  distress  signal  into  con¬ 
formance  with  the  procedures  provided 
in  Subpart  160.022.  The  Council  recom¬ 
mended  approval  of  Item  PH  7d-70  with 
only  minor  editorial  changes. 

Item  PH  7e-70  proposed  an  additional 
requirement  for  the  testing  of  incombus¬ 
tible  materials.  Item  PH  7f-70  proposed, 
in  accordance  with  a  forthcoming 
amendment  to  the  International  Con¬ 
vention  for  the  Safety  of  Life  at  Sea, 
1960,  that  new  passenger  vessels  be 
equipped  with  two  sources  of  power  sup¬ 
ply  for  the  electrical  equipment  used  in 
the  operation  of  the  fire  alarm  and  fire 
detection  system,  one  of  which  shall  be 
an  emergency  source.  Item  PH  7g-70 
proposed  changes  to  Subpart  160.008  to 
alter  this  specification  to  apply  only  to 
watertight  flashlights,  thereby  eliminat¬ 
ing  the  examination  of  explosion-proof 
flashlights  by  the  Coast  Guard.  The 
Merchant  Marine  Council  recommended 
the  adoption  of  Items  PH  7e-70,  PH 
7f-70,  and  PH  7g-70  without  any 
changes. 

Items  PH  8a-70  to  PH  8f-70  proposed 
amendments  to  Subchapter  J  (Electrical 
Engineering).  Item  PH  8a^70  proposed 
to  add  the  provision  that  the  duplicate 
battery  system  for  multi-alarm  service  is 
not  considered  acceptable  imless  the  bat¬ 
tery  capacity  is  such  as  to  require  servic¬ 
ing  not  more  than  once  a  week.  This  item 
also  proposed  to  provide  that  automatic 
fire  detecting  systems  on  new  vessels 
must  meet  the  requirements  proposed  to 
Subpart  161.002  of  Subchapter  Q.  The 


Council  recommended  acceptance  of  this 
Item  with  minor  changes.  Item  PH  8b-70 
proposed  a  clarification  to  the  text  of 
§  112.50-1  (a)  by  providing  that  the  units 
in  an  emergency  generator  room  shall 
shut  down  automatically  upon  loss  of 
lubricating  oil  pressure,  dangerous  over¬ 
speeding,  and  operation  of  the  fixed  car¬ 
bon  dioxide  system.  This  Item  also  pro¬ 
posed  to  specify  the  reference  pressme 
level  of  sound,  as  defined  by  ANSI  stand¬ 
ard  Z  24.1-1942,  paragraph  1.26,  by  pro¬ 
viding  for  a  sound  level  of  not  less  than 
75  decibels  relative  to  0.0002  microbar  at 
1,000  Hertz  (zero  db)  in  §  113.25-10(c) 

( 1)  (i) .  It  was  also  proposed  that  §  111.55- 
l(i)(l)  (redesignated  §  111.65-10(a)  as 
hereinafter  explained)  be  clarified  by 
providing  that  circuit  breaker  poles  need 
not  be  provided  in  the  neutral  of  dual 
voltage  systems.  Item  PH  8c-70  proposed 
that  since  holes  can  be  punched  directly 
in  the  controller  enclosiure  for  large 
motors,  §  111.45-l(i)  (redesignated 
§  111.70-20(i)  (1)  as  hereinafter  ex¬ 
plained)  should  provide  for  discretionary 
use  of  cable  entrance  plates.  The  Council 
recommended  acceptance  of  Items  PH 
8b-70  and  PH  8c-70. 

Item  PH  8d-70  proposed  changes  to  the 
demand  load  requirements  of  Table 
11 1.50-20 (a)  (redesignated  Table  111.60- 
10  as  hereinafter  explained)  to  comply 
with  the  National  Electric  Code  and 
IEEE  recommended  practices.  Item  PH 
8e-70  proposed  a  change  in  §  110.15-175 
(i)  in  the  definition  of  dripproof  machine 
to  agree  with  a  change  in  NEMA  Stand¬ 
ard  MG-1-196&.  The  Coimcil  recom¬ 
mended  acceptance  of  both  Items. 

Item  PH  8f-70  proposed  a  revision  of 
Part  111.  The  present  organization  of 
Part  111  (similar  to  the  National  Elec¬ 
tric  Code)  lists  the  subject  matter  by 
component  and  not  by  system.  Persons 
unfamiliar  with  the  regulations  foimd 
this  orgaBi^ation  difficult  to  use.  The  pro¬ 
posed  revision  arranges  the  subject  mat¬ 
ter  by  system  and  the  order  is  that  of 
generator  to  switchboard  to  distribution 
to  ultimate  use.  Besides  redesignating  the 
substantive  requirements  of  Part  111, 
textural  material  of  Subparts  113.55 
(Navigation  Lights)  and  113.60  (Signal¬ 
ing  Lights)  have  been  incorporated  in  the 
proposed  revision.  One  comment  received 
recommended  that  the  use  of  single¬ 
conductor  cables  as  provided  by  the  pro¬ 
posed  §  111.60-1  (j)  be  further  qualified 
by  adding  the  statement  that  only  negli¬ 
gible  current  could  be  carried.  A  com¬ 
ment  recommended  that  a  sentence  be 
added  to  the  proposed  §  111. 50-20 (a) 
which  would  indicate  that  the  use  of  cir¬ 
cuit  breakers  incorporating  current 
limiting  fuses  was  not  prohibited.  A  com¬ 
ment  pointed  out  that  the  proposed  revi¬ 
sion  did  not  reflect  the  changes  in  names 
of  certain  societies  which  issue  codes  and 
standards  that  are  incorporated  by  refer¬ 
ence  in  this  part.  A  comment  suggested 
that  the  word  “flammable”  be  used  in  a 
consistent  manner  in  the  proposed 
§  111.85-5.  The  Council  accepted  these 
changes  and  recommended  that  the  Item, 
as  modified,  be  approved. 

The  following  table  shows  the  deriva¬ 
tion  of  the  revised  Part  111: 
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Debivattve  Refeoence  Table 


Old  section  number 

New  section  number 

111.01-111.05-15(1)  _ 

Same 

111.05-15(g)  . 

111.30-15(b)  (7) 

111.05-15(h)  . 

1 11. 05-15  (g) 

111.05-20—111.25-35  - 

Same 

111.30-1  - . 

111.35-1 

111.35-1—111.35-20  .. 

111.30-1—111.30-20 

111.35-25  . 

111.35-5 

111.35-30  _ 

111.30-30 

111.40-1 . . 

Same 

111.45-1  . . — 

111.70-20 

111.45-5  (a)-(o) . 

111.70-15 

111.45-5(p)  . 

111.80-70(d) 

111.45-10 . 

111.70-40 

111.45-15  . . . 

111.70-35 

111.45-20  (a)-(f) _ 

111.70-10  (a)-(g) 

111.45-20(g)  - . . 

De'.eted 

111.45-20(h)  . . . 

111.80-70(b) 

111.45-20(h)(5)  _ 

111.80-70(6)  (1) 

111.45-25 . . 

111.70-1 

111.45-30 _ 

111.70-30 

111.45-35(a)  . 

Deleted 

111.45-35(b)  . . 

111.70-15(p) 

111.45-35(c)  _ 

111.70-10(h) 

111.45-40  (a)-(e) _ 

111.70-25 

111.45-40(1)  . . 

111.70-10(6) 

111.50-1  (a)-(c) _ 

111.60-25  (f)-(h) 

111.50-1  (d)  . . 

111.75-5(d) 

111.50-1(6) . 

111.60-25(1) 

111.50-1(1) . 

111.60-25(n) 

111.50-5  (a)-(b) _ 

111.60-25(0) 

111.50-5(c) . 

111.80-10 

111.50-5(d)  _ 

11 1.80-70  (a) 

111.50-5(e) . 

111.80-13 

111.50-5(1) . 

De'.eted 

111.50-10  (a)-(c) _ 

111.75-1 

111.50-10(d)  . . 

112.05-10 

111.50-15(a)  {l)-(2)_ 

lll.''5-15(a)  (1)- 

(2) 

111.50-15(a)(3)  _ 

111.75-15(6)  (2) 

111.50-15(a)  (4)  . 

111.75-15(h)(3) 

111.50-15  (b)-(e) _ 

111.75-15  (b)-(e) 

111.50-15(1)  . . . 

111.75-30(a) 

111.50-15(g)  . 

111.75-15(1) 

111.50-20(aJ  _ 

111.60-10 

111.50-20(b)  . 

111.70-5 

111.50-20(c)  _ 

111.75-5 

111.50-20(d)  . 

111.75-25(a) 

111.50-20(6)  (1)  _ 

111.75-10(a) 

111.50-20(6)  (2)  . 

111.60-30 

111.55-1  (a)-(b)(2)._ 

111.50-1 

111.55-l(b)  (3)  _ 

111.75-5(6) 

111.55-l(b)  (4)-(6)-. 

Deleted 

111.55-l(b)  (7)  . 

111.75-25(b) 

111.55-1  (b)  (8)  _ 

Dele*^ed 

111.55-l(b)  (9)  _ 

111.75 -15(g)  (2)  (11) 

111.55-l(b)  (10)  . 

Dele' 6 

111.55-1  (c)-(l) . 

111.50-1  (c),  (d), 

(6)  (1)  and  (2) 

111.55-1  (g)-(l) . 

111.65-1,  111.65-5, 

and  111.65-10 

111.55-l(j) . 

111.65-15 

111.55-l(k)  _ 

111.75-3 

111.55-5 _ _ 

111.50-5 

111.55-10 . 

111.50-10 

111.55-15 _ 

111.50-15 

111.55-20(a) _ 

111.50-20(a) 

111.55-20  (b),  (b)  (1)_ 

Deleted 

111.55-20(b)(2)  _ 

111.50-20(b) 

111.55-20(0)  _ 

111.50-20(c) 

111.55-25(a) . — 

111.50-25(a) 

111.60-1  . 

Same 

111.60-5 . . . 

Same 

lll.60-10(a)  (1)  . 

111.60-15 

111.60-10(a)  (2)  _ 

111.60-l(j)  (l)-(3) 

111.60-10(a)  (3)-(4)_ 

111.60-1  (k)-(l) 

111.60-10(b)  (l)-(2)- 

111.60-25  (a)-(b) 

111.60-10(b)(3)  _ 

in.60-l(j) 

111.60-10(b)(4)  _ 

111.60-1(1) 

111.6O-10(b)  (5)-(6). 

111.60-1  (m)-(n) 

111.60-10(b)(7)  . 

111.60-20 

111.60-10(b)  (8)-(10)_ 

111.60-25  (c)-(e) 

111.60-10(b)  (11)  _ 

111.60-l(d)  (7) 

111.60-10(b)(12)  _ 

111.60-35 

111.60-15(a)  . . 

111.60-250) 

111.60-15(b)  _ 

111.75-35(a) 

111.60-15(0)  _ 

111.75-35(b) 
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Old  section  number  New  section  number 

111.60- 15(d)  1 . —  111.60-25(k) 

111.60- 15(0  -  111.60-25(m) 

111.60- 15(1)  _  111.60-25(1) 

111.60- 20  _  111.75-35 

111.60- 25  _  111.55-01  and  111., 

55-05 

111.60- 26  -  111.8C:-15 

111.60- 30  -  111.75-30 

111.60- 35  -  111.75-20 

111.60- 40  -  111.60-5 

111.65- 1  -  111.80-1 

111.65- 3  -  111.80-8 

111.65- 5  -  111.80-20 

111.65- 10  —  111.65-55  111.80-25—111.80-70 

(inclusive).  (Inclusive) 

111.70-1  —  111.70-90  111.85-1  —  111.85-90 

(inclusive).  (inclusive) 

111.90-1  —  111.90-25  Same 
(inclusive) . 

113.55-1  —  113.55-90  111.75-15(g) 

(inclusive). 

113.60- 1  —  113.60-90  111.75-15(h) 

(Inclusive) . 


Items  PH  lOa-70  and  lOb-70  proposed 
amendments  to  Subchapter  N  (Danger¬ 
ous  Cargoes).  Item  PH  lOa-70  proposed 
various  amendments  to  Part  146  of  the 
subchapter  which  were  based  on  corre¬ 
sponding  changes  made  for  land  trans¬ 
portation  in  the  hazardous  materials 
regulations  of  the  Department  of  Trans- 
poiTation  (49  CFR,  Subtitle  B,  Chapter 
I) .  R.S.  4472,  as  amended  (46  U.S.C.  170) 
requires  that  the  Coast  Guard  shall  ac¬ 
cept  and  adopt  such  definitions,  descrip¬ 
tions,  descriptive  names,  classifications, 
specifications  of  containers,  packing, 
marking,  labeling,  and  certification  of 
explosives  or  other  dangerous  articles  or 
substances  to  the  extent  as  are  or  may 
be  established  from  time  to  time  by  the 
Department  of  Transportation  insofar 
as  they  apply  to  shippers  by  common 
carriers  engaged  in  interstate  or  foreign 
commerce  by  water.  In  addition  to  these 
changes,  the  following  amendments  were 
also  proposed:  To  delete  the  transporta¬ 
tion  requirements  for  wet  iron  mass,  wet 
iron  sponge  and  wet  iron  oxide  since 
the  self  heating  property  has  been 
eliminated  by  manufacturing  develop¬ 
ments;  to  revise  §  146.27-25  by  extending 
the  requirements  for  transporting  baled 
cotton  to  other  vegetable  fibers:  and  to 
make  various  editorial  changes  to  Sub- 
I>art  146.29  (Detailed  Regulations  Gov¬ 
erning  the  Transportation  of  Military 
Explosives  and  Hazardous  Munitions  on 
Board  Vessels) .  Two  comments  were  re¬ 
ceived  concerning  Item  PH  lOa-70.  One 
comment  expressed  no  objections  to  the 
Item.  The  other  comment  objected  to 
the  elimination  in  §  146.27-100  of  the 
stowage  requirement  of  “on  deck  under 
cover”  for  tanks  previously  containing  a 
flammable  compressed  gas,  poison  Class 
A,  B,  or  C  or  corrosive  liquid  was  un¬ 
justified  since  no  reason  was  given  for 
the  omission.  After  considering  the 
problem,  the  Council  determined  that  the 
omission  was  inadvertent  and  that  the 
requirement  should  be  added  to  the  sec¬ 
tion.  As  corrected,  the  Council  recom¬ 
mended  that  Item  lOa-70  be  approved. 

Item  lOb-70  proposed  an  amendment 
to  §  147.04-1  to  require  that  all  flexible 
connections  between  cylinders  and  dis¬ 
tribution  piping  of  semiportable  and 


fixed  CO::  systems  be  renewed  or  sub¬ 
jected  to  a  pressure  test  of  1,000  pounds 
per  square  inch.  The  proposal  was  based 
on  the  results  of  tests  conducted  by  the 
Coast  Guard  which  found  that  flexible 
connectioils  could  fail  even  though  they 
appeared  satisfactory.  One  comment 
objected  that  the  wording  of  the  pro¬ 
posed  amendment  was  not  specific  as  to 
how  and  at  what  pressure  the  tests 
would  be  conducted.  The  Council  recom¬ 
mended  that  the  proposed  amendment 
be  changed  by  stating  that  the  tests 
would  be  required  under  the  same  con¬ 
ditions  now  prescribed  for  the  testing 
of  cylinders.  The  Council  recommended 
that  the  item,  as  modified,  be  adopted. 

Accordingly,  after  due  consideration 
of  all  the  relevant  matter  including  the 
comments  of  the  interested  persons  and 
the  recommendations  of  the  Merchant 
Marine  Council,  the  Commandant,  UB. 
Coast  Guard,  has  approved  the  amend¬ 
ments  set  forth  below  and  has  authorized 
that  they  shall  take  effect  30  days  fol¬ 
lowing  the  date  of  publication  in  the 
Federal  Register. 

SUBCHAPTER  B — MERCHANT  MARINE  OFFICERS 
AND  SEAMEN 

PART  10— LICENSING  OF  OFFICERS 
AND  MOTORBOAT  OPERATORS 
AND  REGISTRATION  OF  STAFF 
OFFICERS 

Subpart  10.02 — General  Require¬ 

ments  for  All  Deck  and  Engineer 
OfTicers'  Licenses 

*  1.  Section  10.02-5(h)  is  amended  by 
adding  subparagraph  (3)  to  read  as 
follows: 

§  10.02—5  Requirements  for  original 
licenses. 

•  •  *  •  * 

(h)  *  *  * 

(3)  The  qualification  requirements  for 
“radar  observer”  are  contained  in 
§  10.05-46. 

*  «  •  «  « 

2.  Section  10.02-7  (g)  is  amended  by 
adding  subparagraph  (2)  to  read  as 
follows: 

§  10.02—7  Requirements  for  raise  of 
grade  of  license. 

•  •  •  •  • 

(g)  •  •  * 

( 2 )  Tlie  qualification  requirements  for 
“radar  observer”  are  contained  in 
§  10.05-46. 

3.  Section  10.02-9(e)  is  amended  by 
adding  subparagraphs  (3),  (4),  (5),  and 
(6)  to  read  as  follows: 

§  10.02—9  Requirements  for  renewal  of 
license. 

•  •  •  •  • 

(e)  *  *  * 

(3)  Every  Officer  in  Charge,  Marine 
Inspection,  before  renewing  an  existing 
license,  which  has  a  “radar  observer”  en¬ 
dorsement,  of  a  master,  mate,  or  pilot 
who  has  served  under  the  authority  of 
his  license  on  radar  equipped  vessels 
within  the  3  years  preceding  the  date  of 
application  for  renewal,  or  who  has  been 
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employed  in  a  position  closely  related  to 
the  operation  of  vessels  during  the  same 
3-year  period,  shall  require,  com¬ 
mencing  July  1,  1972,  that  such  licensed 
officer  demonstrate  his  continued  knowl¬ 
edge  of  radar  plotting  or  interpretation. 

(4)  Every  Officer  in  Charge,  Marine 
Inspection,  before  renewing  an  existing - 
license,  which  has  a  “radar  observer”  en¬ 
dorsement,  of  a  master,  mate  or  pilot  who 
has  not  served  under  the  authority 
of  his  license  within  the  3  years  preced¬ 
ing  the  date  of  application  for  renewal, 
or  who  has  not  b^n  employed  in  a  ixtsi- 
tion  closely  related  to  the  operation  of 
vessels  during  the  same  3-year  period, 
shall  determine,  commencing  July  1, 
1972,  that  such  licensed  officer  is  thor¬ 
oughly  familiar  with  the  elements  of 
radar  and  radar  plotting  or  interpreta¬ 
tion.  A  written  examination  shall  be 
required  for  this  purpose.  In  the  event  a 
candidate  fails  the  examination  he  may 
be  reexamined  at  a  subsequent  time  to  be 
determined  by  the  Officer  in  Charge, 
Marine  Inspection. 

(5)  A  certificate  of  successful  comple¬ 
tion  of  a  radar  simulator  course  of  in¬ 
struction  of  the  Maritime  Administration 
or  any  other  cotnse  approved  by  the 
Commandant,  issued  within  1  year  im¬ 
mediately  preceding  the  date  of  appli¬ 
cation  for  renewal,  is  acceptable  evidence 
of  the  applicant’s  continuing  qualifica¬ 
tion  as  “radar  observer”  without  the 
exercise  or  examination  specified  in  sub- 
paragraphs  (3)  and  (4)  of  this  para¬ 
graph. 

(6)  An  applicant  who  has  not  obtained 
a  radar  observer’s  endorsement  may  re¬ 
new  an  existing  license  without  the 
necessity  of  demonstrating  the  knowl¬ 
edge  of  radar  as  required  by  subpara¬ 
graphs  (3)  and  (4)  of  this  paragraph. 

Subpart  10.05 — Professional  Require¬ 
ments  for  Deck  Officers’  Licenses 

(Inspected  Vessels) 

4.  Section  10.05-46(a)  is  revised  to 
read  as  follows: 

§  10.05—46  Radar  observer. 

(a)  Every  applicant  for  an  original 
license,  raise  of  grade,  or  increase  in 
scope  of  license  for  service  on  vessels  of 
300  gross  tons  and  over,  shall  be  required 
to  demonstrate  by  professional  examina¬ 
tion  his  qualifications  as  a  “radar 
observer”. 

***** 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  sec.  6(b)  (1),  80  Stat.  937;  46  U.S.C. 
375,  416,  49  U.S.C.  1655(b)(1):  49  CFR  1.46 
(b)  (35  F.R.  4959)) 


SUBCHAPTER  D— TANK  VESSELS 

PART  32— SPECIAL  EQUIPMENT,  MA¬ 
CHINERY,  AND  HULL  REQUIREMENTS 

Subpart  32.60 — Hull  Requirements  for 
Tank  Vessels  Constructed  on  or 
After  July  1,  1951 

5.  Section  32.60-20 (c)  is  amended  by 
adding  a  new  subparagraph  (4)  to  read 
as  follows: 


§  32.60—20  Pumprooms  on  tank  ves¬ 
sels  carrying  Grade  A,  B,  C,  D,  and/ 
or  E  liquid  cargo — TB/ALL. 
***** 

(c)  *  *  * 

(4)  The  ventilation  required  in  this 
paragraph  shall  be  sufficient  to  properly 
ventilate  the  pumproom  with  the  access 
openings  clos^. 

***** 

(R.S.  4405,  as  amended,  4417a,  as  amended, 
4462,  as  amended,  sec.  6(b)  (1),  80  Stat.  937; 
46  U.S.C.  375,  391a.  416,  49  U.S.C.  1655(b)  (1) ; 
49  CFR  1.46(b)  (35  F.R.  4959) ) 


PART  33— LIFESAVING  APPLIANCES 

Subpart  33.15 — Equipment  for  Life¬ 
boats,  Liferafts,  or  Buoyant  Appa¬ 
ratus 

6.  Section  33.15-10(j)  is  revised  to  read 
as  follows: 

§  33.15—10  Description  of  equipment 
for  lifeboats — TB/ALL. 
***** 

( j )  Flashlights.  The  flashlight  shall  be 
of  an  approved  size  No.  3,  constructed  in 
accordance  with  Subpart  161.008  of  this 
chapter.  Three  spare  cells  (or  one  3-cell 
battery)  and  two  spare  bulbs,  stowed  in 
a  watertight  container,  shall  be  provided 
with  each  flashlight.  Batteries  shall  be 
replaced  yearly  during  the  annual  strip¬ 
ping,  cleaning,  and  overhaul  of  the 
lifeboat. 

***** 

(R.S.  4405,  as  amended,  R.S.  4417a,  as 
amended,  R.S.  4462,  as  amended,  R.S.  4488, 
as  amended,  sec  6(b)(1),  80  Stat.  937;  46 
U.S.C.  375,  391a,  416,  481,  49  U.S.C.  1655(b) 
(1):  49  CFR  1.46(b)  (35  F.R.  4959)) 


PART  34— FIREFIGHTING 
EQUIPMENT 

Subpart  34.05 — Firefighting 
Equipment  Where  Required 

7.  Section  34.05-10  (a)  is  revised  to 
read  as  follows: 

§  34.05—10  Portable  and  seiiiiportable 
extinguishers — TB/.4LL. 

(a)  All  portable  and  semiportable  ex¬ 
tinguishers  on  board  tank  vessels  shall  be 
of  an  approved  type. 

*  *  «  *  * 
Subpart  34.50 — Portable  and 
Semiportable  Extinguishers 

8.  Table  34.50-10(a)  is  amended  as 
follows: 

a.  In  column  5,  headed  “Quantity  and 
location”,  the  entries  for  the  location 
“Machinery  Area”  are  amended  by  add¬ 
ing  footnote  reference  “12”  after  the  first 
entry  reading  “1  required”  and  the  third 
entry  reading  “1  required  in  vicinity  of 
exit." 

b.  In  the  same  column  5,  the  entries 
for  the  location  “Cargo  Areas”  are 
amended  by  adding  footnote  reference 
“12”  after  the  first  entry  reading  “1  re¬ 
quired  in  vicinity  of  exit."”  and  the  sec¬ 
ond  entry  reading  “2  required.’"” 


c.  The  footnotes  are  amended  by  add¬ 
ing  footnote  12  reading  as  follows: 


“Not  required  on  unmanned  barges  ex¬ 
cept  during  transfer  of  cargo,  or  operation  of 
barge  machinery,  or  boilers.  (See  §  35.35-1  (c) 
of  this  chapter.) 

(R.S.  4405,  as  amended,  4417a,  as  amended, 
4462,  as  amended,  sec.  6(b)  (1),  80  Stat.  937; 
46  U.S.C.  375,  391a,  416;  49  U.S.C.  1655(b) 
(1):  49  CFR  1.46(b)  (35  F.R.  4959)) 


PART  35— OPERATIONS 

Subpart  35.10 — Fire  and 
Emergency  Requirements 

9.  Section  35.10-15(c)  is  revised  to 
read  as  follows: 

§  35.10—15  Emergency  lighting  and 
power  systems — T/ALL. 

«  «  *  *  « 

,  (c)  storage  batteries  for  emergency 
lighting  and  power  systems  shall  be 
tested  at  least  once  in  each  6 -month  pe¬ 
riod  that  the  vessel  is  navigated  to  dem¬ 
onstrate  the  ability  of  the  storage  battery 
to  supply  the  emergency  loads  for  the 
period  of  time  specified  in  Table  112.05-5 
(a)  of  this  chapter. 

«  *  ♦  *  * 

Subpart  35.30 — General  Safety  Rules 

10.  Section  35.30-1  (b)  (1)  is  revised  to 
read  as  follows : 

§  35.30—1  Warning  signals  and  signs — 
TB/ALL. 

***** 

(b)  Warning  sign  at  gangway.  (1)  A 
sign  shall  be  displayed  to  warn  persons 
approaching  the  gangway,  while  a  ves¬ 
sel  is  moored  or  anchored  unless  it  is 
empty  and  gas-freed.  The  sign  shall  state 
in  letters  not  less  than  2  inches  high 
substantially  as  follows: 

WARNING 

No  open  lights. 

No  smoking. 

No  visitors. 

***** 

11.  Section  35.30-20(a)  (3)  is  revised 
to  read  as  follows: 

§  35.30—20  Emergency  equipment — 
TB/ALL. 

(a)  *  *  * 

(3)  One  explosionproof  fiashlight,  ap¬ 
proved  by  Underwriters’  Laboratories, 
Inc.,  for  use  in  Class  I,  Group  D,  hazard¬ 
ous  areas. 

***** 

Subpart  35.35 — Cargo  Handling 

12.  Section  35.35-1  is  amended  by  add¬ 
ing  a  new  paragraph  (c)  to  read  as 
follows: 

§  35.35—1  Men  on  duty — TB/.4LL. 
***** 

(c)  The  certificated  tankerman  in 
charge  of  an  unmanned  barge  shall  in¬ 
sure  that  the  approved  portable  extin¬ 
guishers  required  by  Table  34.50-10(a)  of 
this  chapter  are  on  board  and  are  readily 
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available,  prior  to  the  transfer  of  cargo, 
or  operation  of  barge  machinery  or 
boilers. 

(R.S.  4405,  as  amended,  4417a.  as  amended, 
4462,  as  amended,  sec.  6(b)(1),  80  Stat.  037; 
46  U.S.C.  375,  391a,  416,  49  U.S.C.  1655(b)  (1) ; 
49  CFR  1.46(b)  (35  F.R.  4959) ) 


SUBCHAPTER  F — .MARIiCE  ENGINEERING 

PART  54— PRESSURE  VESSELS 

Subparl  54.01 — General 
Rcqu!rcmcn!s 

13.  Subpart  54.01  is  amended  by  add¬ 
ing  §  54.01-40  to  read  as  follows: 

§  5t.01— 40  External  presfure  (niodifie.s 
LG-28). 

(a)  The  exemption  from  external 
pressure  consideration  provided  by  the 
note  under  UG-28(f )  does  not  apply. 

(b)  Vessels  which  may  at  t'mes  be 
subjected  to  partial  vacuum  due  to  na¬ 
ture  of  the  contents,  temperature,  un¬ 
loading  operations,  or  other  facet  of  em- 
plo3nnent  shall  either  have  vacuum 
breaker  protection  cr  bo  designed  for  not 
less  than  one-half  atmosphere  of  ex¬ 
ternal  pressure. 

14.  Section  54.01-15(a)  (4)  and  (5)  is 
revised  to  read  as  follows: 

§  54.01—15  Exemptions  from  shop  in- 
spertion  and  plan  npnroval  (replaces 
L-l(d)  andU-l(h)). 

(a)  *  *  * 

(4)  Class  II  and  III  (Soe  Table  54.01-5 

(b) )  vessels  which  have  qualified  and 
been  stamped  U  or  UM  under  section 
Vin  of  the  ASME  Codo  and  which  have 
an  internal  volume  of  less  than  5  cubic 
feet. 

(5)  Condensers  and  heat  exchangers, 
regardless  of  size,  where  the  design  is 
such  that  the  liquid  phase  is  not  greater 
than  100  pounds  per  square  inch  gage 
and  200*  F.  and  the  vapor  phase  is  not 
greater  than  15  pounds  per  square  inch 
gage  provided  system  over  pressure  con¬ 
ditions  are  considered. 

(R.S.  4405,  as  amended,  4402,  as  amended, 
sec.  6(b)  (1),  80  Stat.  937;  46  U.S.C.  375,  416, 
49  U.S.C.  1655(b)  (1) ;  49  CFR  1.46(b)  (35  F.R. 
4959)) 

PART  55— NUCLF.AR  PRESSURE 
VESSELS 

Subpart  55.15 — CInos  C  Vcscels 

15.  Subpart  55.15  is  amended  by  add¬ 
ing  new  §§  55.15-3  and  55.15-15  to  read 
as  follows: 

§  55.15-3  Design  (moilificG ?!— 1 320). 

(a)  Treatment  of  external  loadings 
and  supports  shall  also  comply  with 
§  55.10-5. 

(b)  The  containment  vessel  and  its 
internal  components  should  be  designed 
to  remain  in  place  regardless  of  orienta¬ 
tion  in  the  event  of  the  ship  sinking. 

§  55.15—15  Overpressure  end  vacuum 
relief  protection  (incdifics  N— 1710). 

(a)  The  summary  technical  report  re¬ 
quired  by  N-1710.3  shall  be  furnished  to 
the  Commandant  for  approval. 


(b)  (Modifies  N-1710.6)  In  lieu  of 
the  vacuum  relief  device  required  by 
N-1710.6,  consideration  shall  be  given  to 
designing  the  containment  vessel  to  re¬ 
main  intact  without  collapse  due  to  ex¬ 
ternal  pressure  should  sinking  occur  in 
a  harbor  or  approach  where  salvage  may 
be  possible.  Consideration  shall  be  given 
to  the  prevention  of  pressure  vessel 
crushing  in  the  event  of  sinking  in  deep 
water  by  relieving  external  pressure  by 
a  method  such  as  fiooding. 

(R.S.  4405,  as  amended,  4462,  as  amended,  sec. 
1,  63  Stat.  545,  sec.  6(b)  (1),  80  Stat.  937;  46 
U.S.C.  375,  416,  14  U.S.C.  633,  49  U.S.C.  1655 
(b)  (1):  49  CFR  1.46(b)  (35  F.R.  4959) ) 


PART  63— CONTROL  SYSTEftlS  FOR 

AUTOMATIC  AUXILIARY  HEATING 

EQUIPMENT 

Subpart  63.05 — Large  Autcmatic 

Auxiliary  Heating  Equipment 

16.  Section  63.05-20  is  amended  by  re¬ 
designating  present  paragraph  (c)  as 
paragraph  (d),  redesignating  present 
paragraph  (d)  as  paragraph  (e)  and  by 
adding  a  new  paragraph  (c)  to  read  as 
follows: 

§  63.05—20  Controls. 

*  0  0  t  0 

(c)  Control  systems  of  the  electrical 
(relay)  type  shall  be  designed  to  operate 
via  an  isolation  transformer.  One  side  of 
the  secondary  shall  be  grounded  and  all 
coils  shqjl  be  connected  between  the 
grounded  side  and  the  operating  contacts. 
All  overcurrent  devices,  switches  and 
contacts  shall  be  connected  to  the  un¬ 
grounded  or  hot  side  of  the  circuit.  Elec¬ 
tronic  (tube  and  solid  state)  systems 
shall  be  designed  to  similarly  prevent 
false  or  safety  bypassing  as  a  result  of 
system  electrical  grounds. 

•  •  •  *  * 

(R.S.  4405,  as  amended,  4462,  as  amended,  sec. 
6(b)(1).  80  Stat.  937:  46  U.S.C.  375,  416,  49 
U.S.C.  1655(b)(1);  49  CFR  1.46(b)  (35  F.R. 
4959) ) 


SUBCHAPTER  H — PASSENGER  VESSELS 

PART  75— LIFESAVING  EQUiPMENT 

Subpart  75.20 — Equipment  for  Life¬ 
boats,  Liferafts,  LifcHcats,  end 
Buoyant  Apparatus 

17.  Section  75.20-15(j)  is  revised  to 
read  as  follows: 

§  75.20—15  De.scrlption  of  rquipinent 
for  lifeboats. 

0  0  0  0  0 

(j)  Flashlight.  The  flashlight  shall  be 
of  an  approved  size  No.  3,  constructed  in 
accordance  with  Subpart  161.008  cf  this 
chapter.  Three  spare  cells  (or  one  3-cell 
battery)  and  two  spare  bulbs,  stowed  in 
a  water-tight  container,  shall  be  pro¬ 
vided  with  each  flashlight.  Batteries  shall 
be  replaced  yearly  during  the  annual 
stripping,  cleaning,  and  overhaul  of  the 
lifeboat. 

***** 

(R.S.  4405,  as  amended,  R.S.  4462,  as  amended, 
R.S.  4488,  as  amended,  R.S.  4491,  as  amended, 
sec.  6(b)  (1).  80  Stat.  937;  46  U.S.C.  375,  416, 


481,  489,  49  U.S.C,  1655(b)(1);  49  CFE 
1.46(b)  (35  F.R.  4959)  ) 


PART  78— OPERATIONS 

Subpart  78.17 — Tests,  Drills,  and 
Inspections 

18.  Section  78.17-45 (c)  is  revised  to 
read  as  follows: 

§  78.17—45  Emergency  lighting  and 
power  systems, 

*  *  •  •  • 

(c)  storage  batteries  for  emergency 
lighting  and  power  systems  shall  be 
tested  at  least  once  each  6-month  period 
that  the  vessel  is  navigated  to  demon¬ 
strate  the  ability  of  the  storage  battery 
to  supply  the  emergency  loads  for  the 
period  of  time  specified  in  Table  112.05- 
5(a)  of  this  chapter. 

*  *  *  *  * 
(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4488,  as  amended,  RJS.  4491,  as 
amended,  sec.  6(b)  (1) ,  80  Stat.  937;  46  U.S.C. 
375,  416,  481,  489,  49  U.S.C.  1655(b)(1);  49 
CFR  1.46(b)  (35F.R.  4959)) 


SUBCHAPTER  I — CARGO  AND  MISCELLANEOUS 
VESSELS 

PART  94 — LIFESAVING  EQUIPMENT 

Subparl  94.20 — Equipment  for  L’fo- 
boats,  Liferafts,  Lifefloats,  and 
Buoyant  Apparatus  ' 

19.  Section  94.20-15(j)  is  revised  to 
read  as  follows: 

§  94.20—15  Description  of  equipment 
fur  lifeboats. 

*  *  *  *  * 

(j)  Flashlights.  The  flashlight  shah  be 
of  an  approved  size  No.  3,  constructed  in 
accordance  with  Subpart  161.008  of  this 
chapter.  Three  spare  cells  (or  one  3-cell 
battery)  and  two  spare  bulbs,  stowed  in 
a  watertight  container,  shall  be  provided 
with  each  flashlight.  Batteries  shall  be 
replaced  yearly  during  the  annual  strip- 
p  ng,  cleaning,  and  overhaul  of  the 
lifeboat. 

***** 

(R.S.  4405,  as  amended,  R.S.  4462,  as 

amended,  R.S.  4488,  as  amended,  R.S.  4491,  as 
amended,  sec.  6(b)  (1) ,  80  Stat.  937;  46  U.S.C. 
375,  416,  481,  489,  49  U.S.C.  1655(b)(1);  49 
CFR  1.46(b)  (35  F.R.  4959) ) 


PART  97— OPERATIONS 

Subpart  97.15 — Tests,  Drills,  end 
Inspections 

20.  Section  97.15-30 (c)  Is  revised  to 
read  as  follows: 

§  97.15—30 — Emergency  lighting  ami 
power  systems. 

0  0  0  0  0 

(c)  Storage  batteries  for  emergency 
lighting  and  power  system  shall  be  tested 
at  least  once  each  6-month  period  that 
the  vessel  is  navigated  to  demonstrate 
the  ability  of  the  storage  battery  to  sup¬ 
ply  the  emergency  loads  for  the  period 
of  time  specified  in  Table  112.05-5(a)  of 
this  chapter. 
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(RS.  4405,  as  amended,  4462,  as  amended, 
6(b)  (1) ,  80  Stat.  937;  46  UJ3.C.  375,  416, 
49  U.S.C.  1655(b)(1);  49  CFR  1.46(b)  (35 
P.R.  4959) ) 

SUBCHAPTER  J — ELECTRICAL  ENGINEERING 

part  110— general  provisions 

Subpart  110.10 — Reference  Specifi¬ 
cations,  Standards  ,and  Codes 

21.  Section  110.10-1  (d)  (2)  is  revised 
to  read  as  follows: 

§  110.10—1  General. 

*  •  •  *  • 

(d)  *  *  • 

(2)  American  National  Standards  In¬ 
stitute,  Inc.  (formerly  United  States  of 
America  Standards  Institute,  Inc.; 
American  Standard)  Definition  of  Elec¬ 
trical  Terms,  ANSI  C42. 

*  *  *  *  • 

Subpart  110.15 — Definition  of  Terms 
Used  in  This  Subchapter 

22.  Section  110.15-175(1)  is  revised  to 
read  as  follows: 

§110.15—175  Rotating  machinery;  en¬ 
closure,  ventilation  and  protection 

terms. 

*  *  «  *  • 

(i)  Dripproof  machine,  A  dripproof 
machine  is  one  in  which  the  ventilating 
openings  are  so  constructed  that  suc¬ 
cessful  operation  is  not  interfered  with 
when  drops  of  liquid  or  solid  particles 
strike  or  enter  the  enclosure  at  any 
angle  from  0®  to  15*  downward  from  the 
vertical. 

•  *  «  •  * 

(AS.  4405,  as  amended,  B.S.  4462,  as 
amended,  R.S.  4417a,  as  amended,  sec.  3,  70 
Stat.  152,  sec.  6(b)  (1),  80  Stat.  937;  46  U.S.C. 
376,  416,  391a,  489,  390b,  49  VS.C.  1655(b) 
(1) :  49  CFR  1.46  (b)  (35  F.R.  4959)  ) 

PART  111— ELECTRICAL  SYSTEM; 
GENERAL  REQUIREMENTS 

23.  Subchapter  J  is  amended  by  revis¬ 
ing  Part  111  to  read  as  follows: 

Subpart  111  .01— Application 
See. 

111.01-1  General. 

111.01-5  Should,  meaning  of. 

Subport  1 1 1.05 — General  Requirements 

111.05-1  Construction  and  installation. 
111.06-5  Plan  approval. 

111.05-10  Testing  and  Infection. 

111.05-15  General  considerations. 

111.05-20  Temperature  ratings. 

111.05-25  Natiure  of  electrical  supply. 
1111)5-30  Insulation  materials. 

Subpart  111.1 0- — Generators 

111.10- 1  Power  requirements. 

111.10- 5  Prime  movers. 

111.10- 10  Excitation. 

111.10- 15  Generat<H'  construction. 

111.10- 20  Voltage  regulations. 

111.10- 25  Parallel  operation. 

111.10- 30  Temperature  limitations. 

111.10- 35  Dielectric  strength  of  insulation. 

111.10- 40  Tests. 

Subport  111.15 — Storage  Batteries 

111.15- 1  General  requirements. 

111.15- 5  Battery  installation. 

11115-6  Arrangement. 


Sec. 

111.15- 10  Ventilation. 

111.15- 15  Protection  from  corrosion. 

111.15- 20  Conductors. 

111.15- 25  Overload  and  reverse  current  pro¬ 

tection. 

Subpart  1 1 1.20 — Tronsforroers 

111.20- 1  General  requirements. 

111.20- 5  Temperature  rise. 

Subpart  111  .25^Motors 

111.25- 1  General  requirements. 

111.25- 5  Name  plates. 

111.25- 10  Temperature  limitations. 

111.25- 15  Duty  cycle. 

111.25- 20  Dielectric  strength  of  insulation. 

111.25- 25  Terminal  arrangement. 

11 1.25- 30  Enclosure  and  protection. 

111.25- 35  Current  ratings. 

•  Subpart  111  .30 — Switchboards 

111.30- 1  General  requirements. 

111.30- 5  Switchboard  bus  bars  and  wiring. 

111.30- 10  Switchboard  mounted  equipment. 

111.30- 15  Ship’s  service  generator  and  dis¬ 

tribution  switchboards. 

Ill  .30-20  Emergency  and  Interior  communi¬ 
cation  switchboards. 

111.30- 30  Tests  for  switchboards. 

Subpart  1 11 .35 — Electric  Propulsion 

111.35- 1  Electric  couplings. 

111.35- 5  Electric  Propulsion  Control. 

Sti'.>parl  111 .40 — Distribution  Panelboards 
.'Switchboard  and  Panelboard  Types) 
111.40-1  General  requirements. 

Subpart  111  .50— Overcurrent  Protection 

111.50- 1  Installation  of  overcurrent  pro¬ 

tective  devices. 

111.50- 5  Location  of  overcurrent  protec¬ 

tive  devices. 

111.50- 10  Enclosures  for  overcurrent  protec¬ 

tive  devices. 

111.50- 15  Construction  and  use  of  over¬ 

current  devices. 

111.50- 20  Interrupting  rating  of  fuses  and 

circuit  breakers. 

111.50- 25  System  protection. 

Subpart  111.55 — Switches  and  Circuit  Sreoken 

111.55- 1  General  requironents. 

111.55- 5  Detailed  requirements. 

Subpart  111.60— Wiring  Materiots  artd  Methods 

111.60- 1  Electric  cable. 

111.60- 5  Portable  electric  cord  and  fixture 

wire. 

111.60- 10  '  Circuit  loads  and  demand  factors. 
Ill  .60-15  Propulsion  cables. 

111.60- 20  Gmerator  cables. 

Ill  .60-25  Ship’s  service  cables. 

Ill  .60-30  Engine  starting. 

Ill  .60-36  Lightning  ground  conductors. 

Subpart  111  .65 — Generator  Circuits  and 
Protection 

111  .65-1  Ship’s  service  generators. 

111.65- 5  Three-wire  direct-current  gen¬ 

erators. 

111.65- 10  Three-wire  single-phase  and  four- 

wire  three-phase  generators. 

111.65- 15  Propulsion  circuits. 

Subpart  111  .7(^— Motor  Circuits  and  Protection 

111.70- 1  Motor  feeder  overcurrent  pro¬ 

tection. 

Ill  .70-5  Motor  branch  circuits. 

111.70- 10  Motor  branch  circuit  short  cir¬ 

cuit  protection. 

111.70- 15  Motor  overload  protection. 

111.70- 20  Motor  controllers,  general  re¬ 

quirements. 

111.70- 25  Group  control  panels. 

111.70- 30  Disconnecting  means. 

Ill  .70-35  Heater  circuits. 

111.70- 40  Remote  control,  electrical  inter¬ 

lock,  and  indicator  circuits. 


Subpart  1 11.75— lighting  Circuits  and  Protection 
Sec 

111.75- 1  Lighting  feeders. 

Ill  .76-3  Transformer  feeder  circuits. 

Ill  .75-5  Lighting  branch  circuits. 

111.75- 10  Low  voltage  systems,  0  to  50  volts. 

111.75- 15  Lighting  requirements. 

111.75- 20  Lighting  fixtures. 

Ill  .75-25  Appliance  circuits. 

111.75- 30  Receptacle  outlets. 

111.75- 36  Outlet  boxes. 

Sibpart  111  .80 — Special  Requirements  for 
Certain  Locations  and  Systems 

111.80- 1  Application. 

111.80- 5  Wiring  methods  and  materials  for 

hazardous  locations. 

Ill  .80-8  Intrinsically  safe  systems. 

111.80- 10  Ventilation  systems. 

Ill  .80-13  Remote  shutdown  requirements. 

111.80- 15  Shore  connection  boxes. 

Ill  .80-20  Hospital  operating  rooms. 

111.80- 25  Locations  where  gasoline  or  other 

highly  volatile  motor  fuel  is 
carried  in  vehicles. 

111.80- 30  Motion  picture  projection  rooms 

and  projection  equipment. 

111.80- 35  Electric  elevators  and  dumb¬ 

waiters. 

111.80- 40  Submersible  motor-driven  bilge 

pumps. 

11180-45  Electric  power-operated  water¬ 
tight  door  s3rstems. 

111.80- 50  Firescreen  door  holding  and  re¬ 

lease  systems. 

111.80- 55  Electric  power-operated  lifeboat 

winches. 

Ill  .80-60  Electric  air  heaters. 

111.80- 65  Electric  cooking  equipment  and 

motor  driven  commissary  equip¬ 
ment. 

111.80- 70  Electric  steering  gear. 

Subpart  111.85 — Special  Requirements  for  Tank 
Vessels 

111.85- 1  Application— TB/ ALL. 

111.85- 5  Definitions. 

111.85- 10  Special  requirements  for  tank 

vessels  coiitracted  for  on  or 
after  November  19,  1956— TB/ 
ALL. 

111.85- 90  Special  requirements  for  tank 

vessels  constructed  prior  to  No¬ 
vember  19,  1965— TB/ ALL. 

Subpart  111.90 — Electrical  Equipment  and  In- 
staHotions  on  Vessels  Contract  for  Prior  to 
November  1 9,  1 952 

111.90- 1  General. 

111.90- 5  Major  alterations. 

111.90- 10  Vessels  contracted  for  prior  to 

July  2,  1937. 

111.90- 15  Vess^  contracted  for  between 

July  2,  1937,  and  January  1, 
1939. 

111.90- 20  Vessels  contracted  fcr  between 

January  2,  1939,  and  J\me  1, 
1941. 

111.90- 25  Vessels  contracted  for  between 

June  2,  1941,  and  November  18, 
1962. 

Authoxitt;  The  provisions  of  this  Part  111 
Issued  under  B.S.  4406,  as  amended,  sec.  5, 
49  Stat.  1384,  as  amended,  sec.  3.  70  Stat.  152, 
R.S.  4417a,  as  amended,  R.S.  4462,  as  amend¬ 
ed,  B.S.  4488,  as  amended,  RJ3.  4491,  as 
amended,  sec.  17,  54  Stat.  166,  as  amended, 
sec.  6(b)  (1),  80  Stat.  937;  46  UJS.C.  375,  369. 
390b.  391a.  416,  481,  489,  626p.  49  U.S.C. 
1655(b)  (I) ;  49  CFR  1.46(b). 

Subport  111.01 — AppKcatton 
§  111.01-1  GeneraL 
The  provisiODs  of  this  part,  with  the 
exception  of  Subpart  111.M  shall,  unless 
otherwise  indicated,  apply  to  all  vessels 
contracted  for  on  or  after  November  19, 
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1952.  The  provisions  of  Subpart  111.90 
shall  apply  to  all  vessels  contracted  for 
prior  to  November  19, 1952. 

§111.01—5  Should ;  meaning  of. 

In  order  to  have,  wherever  possible  in 
this  part,  the  identical  wording  contained 
in  section  35  of  the  American  Bureau  of 
Shipping  Rules  for  the  Classification 
and  Construction  of  Steel  Vessels, 
the  word  “should”  has  been  used 
instead  of  “shall.”  Therefore,  in  each 
such  instance  where  the  word  “should” 
is  used  in  this  part  (except  §  111.05-10 
(c),  (d),  and  (f))  to  describe,  or  as  ap¬ 
plicable  to,  the  equipment  or  installation, 
it  is  to  be  considered  the  same  as  the 
word  “shall”  in  describing  Coast  Guard 
requirements. 

Subpart  111 .05 — General 
Requirements 

§  111.05—1  Construction  and  installa¬ 
tion. 

Electrical  apparatus  and  wiring  sys¬ 
tems  shall  be  in  accordance  with  the  re¬ 
quirements  of  this  part.  The  require¬ 
ments  of  this  part  are  applicable  to  all 
vessels  but  may  be  modified  by  the  Com¬ 
mandant  for  vessels  certificated  for 
limited  service  or  for  vessels  less  than 
300  gross  tons.  The  requirements  of  this 
part  are  minimum  requirements  and  it  is 
recommended  that  details  not  covered  by 
the  regulations  be  in  general  conformity 
with  Standard  No.  45  of  the  Institute  of 
Electrical  and  Electronic  Engineers. 
(See  paragraph  110.10-1  (d)  of  this 
subchapter.) 

§  111.05—5  Plan  approval. 

(a)  General.  (1)  The  required  plans 
listed  in  this  subpart  are  general  in  char¬ 
acter,  but  include  all  plans  which 
normally  show  construction  and  safety 
f  eatiu-es  coming  under  the  cognizance  of 
the  Coast  Guard.  In  the  case  of  a  partic¬ 
ular  vessel,  all  of  the  plans  enumerated 
may  not  be  applicable,  and  it  is  intended 
that  only  those  plans  and  specifications 
be  submitted  as  will  clearly  show  the  ves¬ 
sel’s  arrangement,  construction  and  re¬ 
quired  equipment. 

(2)  In  the  list  of  required  plans  given 
in  this  section,  those  indicated  by  an 
asterisk  cover  the  electrical  items  neces¬ 
sary  for  the  approval  of  the  installation 
by  the  American  Bureau  of  Shipping  for 
vessels  classed  by  that  organization. 
When  prints  bearing  record  of  such  ap¬ 
proval  by  the  American  Biu'eau  of  Ship¬ 
ping  are  forwarded  to  the  Coast  Guard 
they  will,  in  general,  be  accepted  as  satis¬ 
factory  except  insofar  as  the  law  or  the 
regulations  in  this  Chapter  contain  re¬ 
quirements  which  are  not  covered  by  the 
American  Bureau  of  Shipping. 

(b)  Procedure  for  submittal  of  plans. 
(1)  As  the  relative  locations  of  shipyards, 
design  offices,  and  Coast  Guard  offices 
vary  throughout  the  country,  no  specific 
routing  will  be  required  in  the  submittal 
of  plans.  In  general,  one  of  the  proce¬ 
dures  outlined  in  this  paragraph  would 
apply,  but  in  a  particular  case,  if  a  more 
expeditious  procedure  can  be  used,  there 
will  be  no  objection  to  its  adoption. 


(2)  The  plans  may  be  submitted  to  the 
Officer  in  Charge,  Marine  Inspection  at 
or  nearest  the  place  where  the  vessel  is 
to  be  built.  This  procedme  will  be  most 
expeditious  in  the  case  of  those  offices 
where  personnel  and  facilities  are  avail¬ 
able  for  examination  and  approval  of 
the  plans  locally. 

(3)  The  plans  may  be  submitted  di¬ 
rectly  to  the  Commandant  (MMT) ,  U.S. 
Coast  Guard,  Washington,  D.C.  20591. 
In  this  case,  the  plans  will  be  returned 
directly  to  the  submitter,  with  a  copy  of 
the  action  being  forwarded  to  the  in¬ 
terested  Officer  in  Charge,  Marine 
Inspection. 

(4)  The  plans  may  be  submitted  di¬ 
rectly  to  the  following  field  technical 
offices: 

(i)  Commander,  3d  Coast  Guard  E>is- 
trict  (mmt) ,  (jovernor’s  Island,  New 
York,  NY  10004,  for  geographical  area 
covered  by  1st,  3d,  and  5th  Coast  Guard 
Districts. 

(ii)  Commander,  8th  Coast  Guard 
District  (mmt).  Room  308,  CTustom- 
house,  423  Canal  Street,  New  Orleans, 
LA  70130,  for  geographical  area  cov¬ 
ered  by  2d,  7th,  and  8th  Coast  Guard 
Districts. 

(iii)  Commander,  12th  Coast  Guard 
District  (mmt) ,  630  Sansome  Street,  San 
Francisco,  CA  94126,  for  geographical 
area  covered  by  11th,  12th,  13th,  14th, 
and  17th  Coast  Guard  Districts. 

(iv)  Commander  9th  Coast  Guard  Dis¬ 
trict  (mmt).  Federal  Office  Building, 
1240  East  9th  Street,  Cleveland,  OH 
44199,  for  the  geographical  area  covered 
by  the  9th  Coast  Guard  District, 

(5)  In  the  case  of  classed  vessels,  upon 
specific  request  by  the  submitter,  the 
American  Bureau  of  Shipping  will  ar¬ 
range  to  forward  the  necessary  plans  to 
the  Coast  Guard  indicating  its  action 
thereon.  In  this  case,  the  plans  will  be 
returned  as  noted  in  subparagraph  (3) 
of  this  paragraph. 

(c)  Number  of  plans  required.  Three 
copies  of  each  plan  are  normally  re¬ 
quired  so  that  one  can  be  returned  to  the 
submitter.  If  the  submitter  desires  ad¬ 
ditional  approved  plans,  a  suitable  num¬ 
ber  should  be  submitt^  to  permit  the 
required  distribution. 

(d)  Electrical  plans  required  for  new 
construction.^  (1)*  Specifications. 

(2)  *  General  arrangements, 

(3)  *  Switchboard  front,  rear,  end, 
and  section  views. 

(4)  *  Switchboard  wiring  diagram. 

(5) *  Switchboard  material  and  name¬ 
plate  list. 

(6)  *  Elementary  wiring  diagram  of 
metering  and  automatic  switchgear. 

(7)  *  Description  of  operation  of  pro¬ 
pulsion  control  and  bus  transfer 
switchgear. 

(8)  *  Elementary  (one  line)  wiring 
diagram  of  power  system  (supplemented 
by  cable  lists,  panelboard  summaries, 
etc.,  if  desired)  giving: 


^The  items  maxked  with  an  asterisk  (*) 
indicate  such  items  may  require  the  ap¬ 
proval  of  the  American  Bureau  of  Shipping. 


(i)  *  Type  and  size  of  generators; 

(ii) *  'Type  and  size  of  generator 
cables,  bus-tie  cables,  feeders,  and 
branch  circuit  cables; 

(iii) *  Power,  lighting,  and  interior 
communication  panelboards  showing 
niunber  of  circuits  and  rating  of  energy 
consuming  devices. 

(iv)  Type  and  capacity  of  storage 
batteries. 

(v)  Rating  of  circuit  breakers  and 
switches,  interrupting  capacity  of  circuit 
breakers,  and  rating  or  setting  of  over¬ 
current  devices. 

(9)  *  Electric  plant  summary  showing 
connected  loads  and  calculated  operat¬ 
ing  loads  for  various  conditions  of 
operation. 

( 10 )  *  Isometric  or  deck  wiring  plans  of 
power  system,  including  symbol  list. 

(ID*  Elementary  wiring  diagram  of 
steering  gear  circuits. 

(12) '*  Elementary  wiring  diagram  and 

isometric  or  deck  wiring  diagrams  of 
electric  watertight  door  system,  fire¬ 
screen  door  holding  system,  and  power- 
operated  lifeboat  winches, 

(13) *  Generators  and  propulsion  mo¬ 
tors.  Manufacturer’s  outline  drawing  of 
each  giving  nameplate  data,  degree  of 
enclosure,  type  of  insulation,  tempera¬ 
ture  rise  above  stated  ambient  tempera- 
tiu-e,  duty  cycle,  and  application  or  name 
of  auxiliary  driven. 

(14) *  Motor  starters.  Manufacturer’s 
enclosure  outline  drawing,  control  ele¬ 
mentary  wiring  diagram,  and  application 
of  each.  For  lifeboat  winch  motor 
starters,  see  §  111.80-55. 

(15)  Distribution  panelboards,  branch 
boxes,  enclosed  switches,  pushbutton  sta¬ 
tions,  control  switches,  etc.  Manufac¬ 
turer’s  outline  drawing  or  suitable  identi¬ 
fication  on  deck  wiring  plan  symbol  list. 
For  lifeboat  winch  control  switches,  see 
§  111.80-55. 

(16)  Isometric  or  deck  wiring  plan  of 
lighting  feeders. 

(17) *  Deck  plans  of  lighting  system 
showing  location  of  cables,  fixtures,  and 
wiring  devices,  cable  sizes  and  types,  and 
manufacturer’s  name  and  identification 
of  fixtures  and  wiring  devices.  If  manu¬ 
facturer’s  name  and  identification  are 
contained  in  a  symbol  list,  the  corre¬ 
sponding  symbol  marking  should  be  em¬ 
ployed  on  the  deck  plans. 

(18)  Elementary  and  isometric  or  deck 
wiring  diagrams  of  sound  powered  tele¬ 
phone  system,  general  alarm  system, 
emergency  loudspeaker  system,  and  simi¬ 
lar  systems  with  material  identified  by 
name  of  manufacturer  and  drawing  and/ 
or  catalog  number.  If  manufacturer’s 
name  and  identification  are  contained  in 
a  symbol  list,  the  corresponding  symbol 
marking  should  be  employed  on  the  deck 
plans. 

(19)  Elementary  and  deck  wiring  plans 
of  fire  detecting  and  alarm  system, 
manual  alarm  system,  smoke  detecting 
system,  carbon  dioxide  extinguishing 
system  alarms,  and  supervised  patrol 
system,  with  material  identified  by  name 
of  manufacturer  and  drawing  and/or 
catalog  number.  If  manufacturer’s  name 
and  identification  are  contained  in  a 
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symbol  list,  the  corresponding  symbol 
marking  should  be  employed  on  the  deck 
plans. 

(20)  Schematic  and/or  logic  diagrams 
for  automated  or  centrally  controlled 
propulsion  or  auxiliary  machinery. 

(21)  The  operating,  maintenance,  and 
instruction  manuals  for  automated  or 
centrally  controlled  propulsion  or  aux- 
iKary  machinery  systems. 

(e)  Electrical  plans  required  for  re¬ 
pairs  and  alterations  of  existing  vessels. 

(1)  No  repairs  or  alterations  affecting 
the  safety  of  the  vessel  shall  be  made 
without  the  knowledge  of  the  Officer  in 
Cfiiarge,  Marine  Inspection. 

(2)  Drawings  of  alterations  shall  be 
approved  before  work  is  started  unless 
deemed  unnecessary  by  the  Officer  in 
Charge,  Marine  Inspection.  The  general 
scope  of  the  plans  shall  be  as  noted  in 
paragraph  (d)  of  this  section.  Drawings 
wUl  not  be  required  for  repairs  in  kind. 

§  111.05—10  Testing  and  inspection. 

(a)  Application.  This  section  shall  be 
{^plicable  to  all  vessels,  both  those  exist¬ 
ing  as  of  November  18,  1952,  and  those 
contracted  for  on  and  after  November  19, 
1952. 

(b)  General.  (1)  The  general  require¬ 
ments  for  inspection  of  vessels  are  con¬ 
tained  in  Part  31,  Part  71,  and  Part  91 
of  this  chapter.  The  contents  of  this  sec¬ 
tion  supplement  the  general  require¬ 
ments  contained  in  other  parts  of  this 
chapter. 

(2)  In  the  inspection  of  electrical 
equipment  and  installations,  the  rules 
promulgated  by  the  American  Bureau  of 
Shipping  respecting  materials  and  con¬ 
struction,  and  the  certificate  of  classifi¬ 
cation  referring  thereto,  except  when 
otherwise  provided  for  by  the  rules  and 
regulations  of  this  subchapter,  shall  be 
accepted  as  standard. 

(1)  The  requirements  of  this  para¬ 
graph  shall  not  be  construed  to  imply 
that  ship  tests  or  factory  inspections  of 
electrical  apparatus  or  equipment  of  the 
types  regularly  conducted  by  the  Ameri¬ 
can  Bureau  of  Shipping  will  be  conducted 
by  the  Coast  Guard.  Shoptests  of  elec¬ 
trical  apparatus  or  equipment  will  ^ 
conducted  by  the  Coast  Guard  only  when 
specifically  required  by  the  regulations 
in  this  chapter  or  when  specifically  re¬ 
quested,  either  by  the  manufacturer, 
shipbuilder,  owner,  or  the  Coast  Guard, 
and  agreed  to  by  all  concerned. 

(c)  Initial  inspection — (1)  Scope.  The 
initial  inspection,  which  may  consist  of  a 
series  of  inspections  during  the  construc¬ 
tion  of  the  vessel,  shall  include  a  com¬ 
plete  inspection  of  the  electrical  installa¬ 
tion  and  electrical  equipment  or  appara¬ 
tus.  The  Inspection  shall  be  such  as  to 
insure  that  the  arrangement,  materials, 
and  installations  thereof,  fully  comply 
with  the  applicable  regulations  in  this 
chapter  and  are  in  accordance  with  ap¬ 
proved  plans.  The  inspection  shall  al^ 
be  such  as  to  insure  that  the  workman¬ 
ship  of  all  equipment  and  apparatus  and 
the  installation  thereof  is,  in  all  respects, 
satisfactory. 

(2)  Inspections  required.  The  specific 
inspections  described  in  this  paragraph 
are  intended  as  suggestions  to  the  ma¬ 


rine  inspector.  It  is  not  the  intention  of 
this  paragraph  to  require,  in  the  case  of 
any  particular  vessel,  any  tests  which,  in 
the  opinion  of  the  Officer  in  Charge,  Ma¬ 
rine  Inspection,  are  unnecessary. 

(3)  Electric  cable.  Electric  cable 
should  be  checked  during  installation  for 
size  and  type  as  shown  on  the  approved 
plans.  The  adequacy  of  cable  supports 
should  be  checked,  and  it  should  be  as¬ 
certained  that  no  cable  is  installed  in  the 
proximity  of  steam  pipes  or  other  hot  ob¬ 
jects  and  that  the  cables  have  not  been 
damaged  during  the  Installation  due  to 
excessive  pulling  force  having  been 
applied,  or  due  to  sharp  bends  or  sharp 
or  rough  edges  of  cable  supports  or  bulk¬ 
head  penetrations,  or  similar  abrasions. 
Cable  penetrations  required  to  be  water¬ 
tight  should  be  checked  for  proper  pack¬ 
ing  of  the  terminal  or  stuffing  tubes,  in¬ 
cluding  provisions  for  future  takeup  of 
gland  nuts. 

(4)  Generators.  Generators  should  be 
checked  for  general  condition,  both  elec¬ 
trical  and  mechanical,  voltage  regulation, 
parallel  operation,  operation  of  safety 
devices  such  as  reverse-current  or 
reverse-power  trips,  overcurrent  trips, 
overspeed  trips,  low  oil  pressure  trips, 
and  similar  devices. 

(5)  Rotating  electrical  machinery.  Ro¬ 
tating  electrical  machinery  should  be 
checked  to  assiure  that  rotating  and/or 
iminsulated  electrical  parts  are  ade¬ 
quately  shielded  from  accidental  contact 
by  personnel. 

(6)  Switchboards.  Switchboards 
should  be  checked  for  hand-rails,  guard¬ 
rails,  working  spaces,  insulating  floor 
covering,  drip  covers,  and  enclosures  for 
backs  and  ends.  Switchboard  mounted 
apparatus  should  be  checked  for  identi¬ 
fying  nameplates.  Circuit  nameplates 
should  be  compared  with  the  rating  or 
setting  of  the  overcurrent  devices  and 
with  the  approved  plans.  The  accessi¬ 
bility  of  items  requiring  maintenance  or 
adjustment  should  be  checked.  Meters 
should  be  checked  for  proper  calibration. 
The  operation  of  automatic  switchgear 
and  mechanical  interlocks  should  be 
observed. 

(7)  Motor  starters.  Motor  starters 
should  be  checked  to  assme  proper  start¬ 
ing  of  the  motor  imder  service  conditions 
and  to  assure  that  properly  rated  over¬ 
current  devices  are  installed.  A  wiring 
diagram  made  of  durable  metal  or  plas¬ 
tic  for  each  motor  starter  should  be  per¬ 
manently  secured  to  the  inside  of  its 
enclosure  door.  Each  motor  starter  not 
completely  disconnected  from  all  sources 
of  potential  when  the  disconnect  switch 
is  opened  (due  to  electrical  interlocked 
circuits  necessary  for  proper  operation 
of  the  apparatus  or  for  other  valid 
reasons)  should  be  checked  to  assure 
that  attention  is  directed  to  such  condi¬ 
tions  by  a  suitable  sign. 

(8)  Disconnect  switches.  The  presence 
and  location  of  disconnect  switches  re¬ 
quired  for  motor  starters,  fuses,  etc., 
should  be  checked.  When  a  switch  or  cir¬ 
cuit  breaker  on  a  switchboard  or  distri¬ 
bution  panel  is  intended  to  serve  as  a 
motor  and  controller  disconnect  switch, 
it  shall  be  determined  that  the  applicable 


requirements  of  the  regulations  in  this 
subchapter  have  been  met. 

(9)  Accessibility.  The  accessibility  of 
electrical  apparatus  for  normal  inspec¬ 
tion  and  maintenance  should  be  ob¬ 
served.  The  accessibility  of  junction 
boxes  and  the  like  in  way  of  paneling 
should  be  noted  during  construction  of  a 
vessel.  Hinged  doors  of  motor  starters 
and  similar  apparatus  should  be  checked 
for  interference  with  adjacent  structural 
parts  or  apparatus. 

(10)  Panelboards.  The  rating  or  set¬ 
ting  of  the  overcurrent  devices  should 
be  compared  with  the  values  given  on  the 
circuit  directory  and  with  the  approved 
plans.  The  accuracy  of  the  directory  de¬ 
scription  of  loads  served  by  each  circuit 
should  be  checked. 

(11)  Grounding.  It  should  be  deter¬ 
mined  that  metal  enclosures  for  electri¬ 
cal  equipment  are  grounded,  either  by 
the  method  of  mounting  or  by  groimd 
leads.  Portable  equipment  should  be 
checked  for  groimding  through  the 
grounding  conductor  of  the  supply  cable. 

(12)  Emergency  lighting  and  exit 
lights.  The  adequacy  of  emergency  lights 
and  exit  lights  should  be  checked  at 
night  with  all  general  lighting  turned 
off. 

(13)  General  alarm  system.  The  gen¬ 
eral  alarm  system  should  be  checked 
with  a  sound  level  meter,  the  soxmd  level 
of  the  bells  being  measured  in  e^h 
stateroom  for  passengers  or  crew  with 
doors  closed.  Where  the  backgroimd 
noise  level  is  questionable,  the  back¬ 
ground  noise  level  should  be  measured 
while  the  vessel  is  imderway.  For  the  re¬ 
quired  soimd  levels,  see  §  113.25-10 (c)  of 
this  subchapter. 

(14)  Emergency  loudspeaker  system. 
The  emergency  loudspeaker  system 
should  be  checked  with  a  sound  level 
matter,  the  soimd  level  being  measured 
at  several  locations  in  the  vicinity  of 
each  lifeboat  handling  station,  each  life¬ 
boat  embarkation  station,  each  passen¬ 
ger  assembly  station,  and  throughout 
crew  quarters.  Where  the  background 
noise  level  is  questionable,  the  back¬ 
ground  noise  level  should  be  measured 
while  the  vessel  is  underway.  For  the 
required  sound  levels,  see  Table  113.50- 
15  of  this  subchapter.  It  should  be  dem¬ 
onstrated  that  vcHce  reproduction  is  of 
good  quality  and  intelligibility  is  of  a 
high  order.  It  should  be  demonstrated 
that  grounding  or  opening  either  con¬ 
ductor  or  “shorting”  both  conductors  to 
a  typical  lifeboat  station  loudspeaker  or 
to  a  typical  embarkation  deck  loud¬ 
speaker,  each  to  be  selected  by  an  in¬ 
spector,  will  not  reduce  the  output  of 
any  one  of  the  remaining  loudspeakers 
by  more  than  three  decibels. 

(15)  Fire  detecting  systems.  Fire  de¬ 
tecting  systems  should  be  checked  for 
compliance  with  the  applicable  regula¬ 
tions  in  this  chapter  and  for  conform¬ 
ance  with  the  approved  plans.  Power 
supply  circuits  and  thermostat  circuits 
should  be  checked  for  supervisicm. 

(16)  Communication  systems.  All  com- 
mimication  systems  should  be  checked 
for  performance  and  for  compliance  with 
the  regulations  in  this  chapter. 
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(17)  Insulation  resistance.  All  elec¬ 
tric  power  and  lighting  cable  and  equip¬ 
ment  should  be  checked  for  proper  in¬ 
sulation  resistance  to  ground  and  be¬ 
tween  conductors. 

(18)  Automated  machinery.  All  pro¬ 
pulsion  and  auxiliary  machinery  control 
and  safety  systems  installed  to  comply 
with  the  requirements  for  an  automated 
or  centralized  control  machinery  system 
shall  be  checked  for  material  condition, 
operation,  and  set  point. 

(d)  Inspection  for  certification — (1) 
General.  The  inspection  of  electrical  in¬ 
stallations  at  the  annual  or  biennial  in¬ 
spection  incident  to  reissuance  of  a  cer¬ 
tificate  of  inspection  shall  include  an 
inspection  of  all  items  enumerated  in 
paragraph  (c)  of  this  section  to  the  ex¬ 
tent  necessary  to  determine  mechanical 
and  electrical  condition  and  perform¬ 
ance.  Particular  note  should  be  made  of 
circuits  added  or  modified  after  the 
initial  inspection. 

(2)  Fire  detecting  system.  Fire  detect¬ 
ing  thermostats  should  be  tested  at  reg¬ 
ular  intervals  (at  least  25  percent  of 
those  installed  tested  annually)  to  detect 
any  change  in  operating  characteristics. 
A  portable  hand  light  with  an  open  end 
sheet  metal  shield  (such  as  a  No.  3  fruit 
can)  replacing  the  usual  guard  and  globe 
would  usually  serve  as  a  source  of  heat 
to  operate  the  thermostat  without  dam¬ 
age  to  paint  work  or  to  the  thermostat 
itself.  Any  thermostat  requiring  a  time 
to  operate  materially  different  from  the 
average  when  covered  with  the  heating 
device  should  be  suspected  of  being  de¬ 
fective  and  forwarded  to  Coast  Guard 
Headquarters  for  further  testing. 

(3)  Vital  machinery.  Motors,  motor 
starters  and  control  switches  used  with 
machinery  vital  to  the  safety  or  propul¬ 
sion  of  the  vessel  should  be  visually  ex¬ 
amined  for  condition  and  suitable  name 
plate  ratings.  When  there  is  evidence  of 
deterioration,  they  should  be  opened  for 
closer  inspection. 

(4)  Storage  batteries.  Storage  bat¬ 
teries  used  for  emergency  lighting,  diesel- 
engine-driven  emergency  generator 
starting,  general  alarm,  and  similar  sys¬ 
tems  should  be  checked  for  capacity. 
Storage  batteries  supplying  emergency 
lighting  should  be  required  to  carry  the 
connected  loads  for  the  prescribed  length 
of  time. 

(e)  Repairs  or  alterations.  An  inspec¬ 
tion,  either  general  or  partial,  depending 
upon  the  circumstances,  shall  be  made 
whenever  any  important  repairs  or  alter¬ 
ations  are  undertaken. 

§  1 1 1 .05—1 5  General  ronsiderat  ions. 

(a)  General.  (1)  Electrical  installa¬ 
tions  on  vessels  shall  be  such  that  (i) 
services  essential  for  safety  will  be  main¬ 
tained  under  various  emergency  condi¬ 
tions;  and  (ii)  the  safety  of  passengers, 
crew,  and  vessel  from  electrical  hazards 
will  be  assured. 

(2)  Electrical  equipment  should  be  so 
placed  or  protected  as  to  minimize  the 
possibility  of  mechanical  injury  or  dam¬ 
age  from  the  accumulation  of  dust,  oil 


vapors,  steam,  or  dripping  liquids.  Appa¬ 
ratus  liable  to  arc  should  be  ventilated 
or  placed  in  ventilated  compartments  in 
which  flammable  gases,  acid  fumes,  and 
oil  vapors  cannot  accumulate.  Skylights 
and  ventilators  are  to  be  so  arranged  as  , 
to  avoid  the  possibility  of  flooding  the 
apparatus. 

(b)  Protection  from  bilge  water.  All 
generators,  motors,  and  electric  couplings 
are  to  be  so  arranged  that  they  cannot  be 
damaged  by  bilge  water,  and  if  necessary 
a  watertight  coaming  should  be  provided 
to  form  a  well  around  the  base  of  such 
equipment  with  provisions  for  removing 
water  from  the  well. 

(c)  Accessibility.  The  design  and  ar¬ 
rangement  of  electrical  apparatus  should 
provide  accessibility  to  parts  requiring 
inspection  or  adjustment.  Armature  and 
field  coils,  rotors  and  revolving  fields 
should  be  removable,  and  where  air  ducts 
are  used  there  should  be  means  of  access, 

(d)  Watertight  equipment.  All  elec¬ 
trical  equipment  exposed  to  the  weather 
or  located  in  spaces  where  they  would  be 
exposed  to  seas,  splashing,  or  other  se¬ 
vere  moisture  condition,  shall  be  of  the 
watertight  type  or  be  protected  by  means 
of  watertight  enclosures  which  shall  be 
such  as  to  prevent  the  exposure  of  the 
equipment  to  temperatures  in  excess  of 
those  for  which  they  have  been  designed. 

(e)  Corrosion-resistant  parts.  En¬ 
closures,  working  and  other  parts  of  elec¬ 
trical  equipment  which  would  be  dam-' 
aged  or  rendered  ineffective  by  corrosion, 
shall  be  made  of  corrosion-resistant 
materials  or  of  material  rendered  ade¬ 
quately  corrosion  resistant. 

(f)  Grounding  of  permanent  equip¬ 
ment.  (1)  All  exp>os^  metal  parts  of 
electrical  machines  or  equipment  which 
are  not  intended  to  be  “live,”  but  are 
liable  to  become  “live”  under  fault  con¬ 
ditions,  shall  be  grounded  and  all  electri¬ 
cal  apparatus  shall  be  so  constructed  and 
so  installed  that  danger  of  injury  in 
ordinary  handling  shall  not  exist. 

(2)  Metal  frames  of  all  portable 
lamps,  tools,  and  similar  apparatus  sup¬ 
plied  as  ship’s  equipment  and  rated  100 
volts  or  more  shall  be  grounded  through 
a  suitable  conductor  in  the  supply  cable. 

(g)  Limitations  of  porcelain  use.  Por¬ 
celain  should  not  be  used  for  lamp 
sockets,  switches,  receptacles,  fuse  blocks, 
etc.,  where  the  material  is  rigidly 
fastened  by  machine  screws  or  the 
equivalent. 

§  111.05—20  Temperature  rulings. 

(a)  In  the  requirements  of  this  sub¬ 
chapter,  except  as  noted  in  paragraph 
(b)  of  this  section,  an  ambient  tempera¬ 
ture  of  40'  C.  has  been  assumed  for  all 
locations  except  boiler  and  enginerooms 
while  for  these  latter  spaces  50'  C.  has 
been  assumed  as  the  ambient  tempera¬ 
ture.  Where  the  ambient  temperature  is 
in  excess  of  these  values,  the  total  tem¬ 
perature  specified  shall  not  be  exceeded. 
Where  equipment  has  been  rated  on  am¬ 
bient  temperatures  less  than  those  con¬ 
templated,  consideration  will  be  given 
to  the  use  of  such  equipment  provided 
the  total  temperature  for  which  the 


equipment  is  rated  will  not  be  exceeded. 

(b)  For  the  assumed  ambient  tem¬ 
perature  for  lighting  fixtures  see  §  111.75- 
20(a)(4).  For  the  assumed  ambient 
temperature  for  thermal  trip  circuit 
breakers  see-^  111.50-15(e)  (6)  (i). 

§  111.05—25  Nature  of  electrical  supply. 

(a)  Standard  systems.  The  following 
systems  of  distribution  are  recognized  as 
standard: 

(1)  Two-wire  with  direct  current  or 
single-phase  alternating  current: 

(2)  Three- wire  with  direct  current  or 
single-phase  alternating  current; 

(3)  Three-wire,  three-phase  alter¬ 
nating  current;  and 

(4)  Four- wire,  three-phase  alternat¬ 
ing  current. 

(b)  Standard  voltages.  The  voltages 
given  in  Table  1 11. 05-25  (b)  are  recog¬ 
nized  as  standard. 


Table  111.05-25  (b)— Standard  Voltages 


Equipment 

Direct  current 
(volts) 

Alternating  current 
(volts) 

Lii;hlln(; . . 

.  115 . . . 

.  115  and  120. 

Power . 

.  115  and  230 . 

.  115,  120,  208,  220, 
and  4^. 

Generators.... 

.  120  and  240 . 

.  120,  125,  210,  230, 
and  450. 

Propulsion.... 

.  1,000  maximum.. 

..  7,500  maximum. 

(c)  Standard  frequency.  A  frequency 
of  60  hertz  is  recognized  as  standard  for 
alternating-current  lighting  and  power 
systems. 

(d)  Others.  Special  consideration  will 
be  given  to  systems,  voltages,  or  frequen¬ 
cies  differing  from  the  recognized 
standard. 

§  1 1 1.05—30  Insulation  materials. 

(a)  Class  designation.  Insulation  ma¬ 
terial  referred  to  in  this  Subchapter  is 
designated  by  class  as  described  in  this 
section. 

(b)  Class  O  insulation.  Materials  or 
combinations  of  materials  such  as  cotton, 
silk,  and  paper  without  impregnation.^ 

(c)  Class  A  insulation.  Materials  or 
combinations  of  materials  consisting  of 

(1)  cotton,  silk,  paper,  and  similar  or¬ 
ganic  materials  when  either  impreg¬ 
nated  ‘  or  immersed  in  a  liquid  dielectric: 

(2)  molded  and  laminated  materials  with 
cellulose  filler,  phenolic  resins,  and 
sheets  of  cellulose  acetate  and  other  cel¬ 
lulose  derivatives  of  similar  properties 
and  (3)  varnishes  (enamels)  as  applied 
to  conductors.  (ANSI  C-50) 

(d)  Class  B  insulation.  Materials  or 
combinations  of  materials  such  as  mica, 
asbestos,  fiberglass,  and  similar  inor¬ 
ganic  materials  in  built-up  form  with 


1  Insulation  Is  considered  to  be  “impreg¬ 
nated”  when  a  suitable  substance  provides  a 
bond  between  components  of  the  structure 
and  also  a  degree  of  filling  and  surface  cov¬ 
erage  sufficient  to  give  adequate  performance 
under  the  extremes  of  temperature,  surface 
contamination  (moisture,  dirt,  etc.),  and 
mechanical  stress  expected  In  service.  The 
impregnant  must  not  flow  or  deteriorate 
enough  at  operating  temperature  so  as  to 
seriously  affect  performance  in  service. 
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organic  binding  substances.  A  small  pro¬ 
portion  of  Class  A  material  may  be  used 
for  structural  purposes  only.  Fiberglass- 
or  asbestos  magnetic  wire  insulation  are 
included  in  this  temperature  class.  These 
may  include  supplementary  organic  ma¬ 
terials,  such  as  polyvinylacetal  or  poly¬ 
amide  films.  (ANSI  C-50) 

(e)  Class  C  insulation.  Materials  con¬ 
sisting  entirely  of  mica,  porcelain,  glass, 
quartz,  and  similar  inorganic  materials. 
(ANSI  C-50) 

(f)  Class  F  insulation.  A  Class  F  in¬ 
sulation  system  is  one  which  by  experi¬ 
ence  or  accepted  test  can  be  shown  to 
have  suitable  thermal  endurance  when 
operating  at  the  limiting  Class  F  tem¬ 
perature  sp>ecified  in  the  temperature 
rise  standard  for  the  machine  under 
consideration.  Typical  materials  used  in 
a  Class  F  system  include  mica,  glass 
fiber,  asbestos  and  other  materials,  not 
necessarily  inorganic,  with  compatible 
bonding  substances  having  suitable 
thermal  stability.  (NEMA  Publication 
No.  MGl.) 

(g)  Class  H  insulation.  Materials  or 
combinations  of  materials  consisting  of 
(1)  mica,  asbestos,  fiberglass,  and  simi¬ 
lar  inorganic  materials  in  built-up  form 
with  binding  substance  composed  of  sili¬ 
cone  compounds,  or  materials  with 
equivalent  properties;  (2)  silicone  com¬ 
pounds  in  rubbery  or  resinous  forms,  or 
materials  with  equivalent  properties.  A 
minute  proportion  of  Class  A  material 
may  be  used  only  where  essential  for 
structural  purposes  during  manufacture. 
(ANSI  C-50) 

Subpart  111.10 — Generators 
§  111.10—1  Power  requirenieiils. 

(a)  Propulsion.  The  pov^r  for  the 
main  propulsion  equipment  may  be  de¬ 
rived  from  a  single  generator. 

(b)  Ship’s  service.  (1)  All  ocean  ves¬ 
sels  using  electricity  for  ship’s  service 
power  or  light  shall  be  provided  with  at 
least  two  ship’s  service  generating  sets. 
The  capacity  of  the  generating  sets  shall 
be  sufiBcient  to  carry  the  necessary  sea 
load  under  normal  operation  with  any 
one  generating  set  in  reserve. 

(2)  As  an  alternative  to  subparagraph 
(1)  of  this  paragraph,  a  ship’s  service 
system  consisting  of  one  large  steam 
turbogenerator  designed  for  continuous 
operation  and  a  smaller  automatically 
started  standby  generator  will  be  per¬ 
mitted.  The  smaller  generator  should 
normally  not  be  smaller  than  one-half 
the  capacity  of  the  larger  unit  and  in 
every  case  shall  be  of  sufficient  size  to 
provide  for  the  at-sea  hotel  and  cargo 
services  and  to  simultaneously  maneuver 
the  vessel  at  a  reasonable  speed.  The 
larger  imit  shall  have  an  adequate  ca¬ 
pacity  to  handle  all  normal  sea  loads 
including  all  hotel  and  cargo  services. 

(c)  Emergency  power  and  lighting. 
See  Part  112  of  this  subchapter  for 
requirements. 

§  111.10—5  Prime  movers. 

(a)  In  general,  compliance  of  prime 
movers  with  the  rules  promulgated  by 
the  American  Bureau  of  Shipping  will 
be  considered  as  satisfactory  evidence 


of  structxiral  and  operational  efficiency 
of  prime  movers. 

(b)  Special  consideration  will  be 
given  to  the  structural  and  operational 
features  of  prime  movers  for  small  ves¬ 
sels  or  of  unusual  design  not  contem¬ 
plated  by  the  rules  of  the  American 
Bureau  of  Shipping. 

§  111.10—10  Excitation. 

(a)  General.  Direct-current  rotating 
exciters  shall  conform  to  all  the  appli¬ 
cable  requirements  for  direct-current 
generators. 

(b)  Propulsion.  Separately  excited 
propulsion  generators  should  be  pro¬ 
vided  with  more  than  one  means  of  ex¬ 
citation.  Exciters  may  be  either  direct 
connected  or  independent  generating 
sets.  Current  may  be  derived  from  the 
ship’s  service  power  or  lighting  sets. 

§  111.10—15  Generator  construction. 

(a)  General.  (1)  In  general,  compli¬ 
ance  of  generators  with  the  rules  promul¬ 
gated  by  the  American  Bureau  of  Ship¬ 
ping  will  be  considered  as  satisfactory 
evidence  of  the  structural  efficiency  of 
generators. 

(2)  Special  consideration  will  be  given 
to  the  construction  of  generators  for 
small  vessels  or  of  imusual  design  not 
contemplated  by  the  rules  of  the  Ameri¬ 
can  Bureau  of  Shipping. 

(b)  Circulating  currents.  Means  shall 
be  provided  to  prevent  circulating  cur¬ 
rents  from  passing  between  the  journal 
and  the  bearing,  where  the  design  and 
arrangement  of  the  machine  is  such  that 
damaging  current  may  be  expected. 

(c)  Moisture  condensation  prevention. 
All  emergency  generators  and  all  genera¬ 
tors  whose  weight  excluding  the  shaft  is 
over  1,000  pounds  should  be  provided 
with  means  to  prevent  moisture  conden¬ 
sation  in  the  machine  when  idle.  Where 
steam  heating  coils  are  installed  for  this 
purpose,  there  are  to  be  no  pipe  joints 
inside  the  casings. 

(d)  Terminal  arrangement.  All  gener¬ 
ator  terminals  should  be  protected 
against  accidental  contact,  mechanical 
damage,  and  where  necessary,  against 
dripping  moisture  by  drip  shields  or  drip- 
proof  enclosures.  Where  cables  enter 
dripproof  enclosures  from  the  sides  or 
top,  they  should  be  provided  with  termi¬ 
nal  tubes. 

(e)  Nameplates.  (1)  All  generators 
shall  be  fitted  with  nameplates  of 
corrosion-resistant  material  marked  with 
the  following  information: 

(1)  Manufacturer’s  type  and  frame 
designations; 

(ii)  Output; 

(iii)  Kind  of  rating; 

(iv)  Temperature  rise  at  rated  load; 

(v)  Design  ambient  temperature; 

(vi)  Revolutions  per  minute  at  rated 
load; 

(vii)  Voltage; 

(viii)  Amperes  at  rated  load;  and, 

(ix)  Type  of  windings  for  direct- 
current  machines. 

(2)  For  alternating-current  genera¬ 
tors,  in  addition  to  the  required  informa¬ 
tion  listed  in  subparagraph  (1)  of  this 
paragraph,  the  following  information 
also  be  set  forth: 

(i)  Number  of  phases; 


(ii)  Frequency; 

(iii)  Power  factor; 

(iv)  Exciter  votage;  and, 

(v)  Exciting  current  in  amperes  at 
rating. 

(f)  Temperature  detectors.  Alternat¬ 
ing-current  generators  of  500  kva  and 
above,  when  access  to  coils  is  difficult, 
and  all  alternating-current  propulsion 
generators,  should  be  provided  with 
means  for  obtaining  the  temperatures  of 
the  stationary  windings.  The  tempera¬ 
ture  should  be  indicated  at  a  convenient 
location,  preferably  the  control  panel. 

(g)  Ventilation  and  protection.  (1) 
Propulsion  and  ship’s  service  generators 
not  enclosed  ventilated  shall  have  all 
openings  protected  with  substantial  wire 
or  mesh  screen  to  prevent  personnel  in¬ 
jury,  and  shall  be  provided  with  pro¬ 
tection  against  dripping  liquids  equiva¬ 
lent  to  that  of  a  dripproof  machine. 

(2)  Where  the  protection  of  the  gener¬ 
ator  is  not  the  equivalent  of  a  protected 
machine  as  defined  in  §  110.15-175(h)  of 
this  subchapter,  the  arrangement  will  re¬ 
quire  specific  approval  for  each  installa¬ 
tion. 

(3)  Dampers  shall  be  provided  in 
ventilation  air  ducts  except  where 
recirculating  systems  are  used. 

(h)  Fire  extinguishing.  Fire  extin¬ 
guishing  systems  suitable  for  fires  in 
electrical  equipment  are  to  be  fitted  to 
propulsion  generators  which  are  en¬ 
closed  or  in  which  the  air  gap  is  not 
directly  exposed.  See  Part  34  of  Sub¬ 
chapter  D  (Tank  Vessels),  Part  76  of 
Subchapter  H  (Passenger  Vessels),  and 
Part  95  of  Subchapter  I  (Cargo  and 
Miscellaneous  Vessels)  of  this  chapter 
for  details  of  the  systems. 

(i)  Insulation  of  windings.  Armature 
and  field  coils  should  be  treated  to  resist 
oil  and  water. 

(j)  Lubrication — (1)  Ship’s  service 
generators.  In  general,  all  generators 
should  be  located  with  their  shafts  in  a 
fore  and  aft  direction  on  the  vessel,  and 
they  must  lubricate  and  operate  satis¬ 
factorily  when  permanently  inclined  to 
an  angle  of  15°  athwarthship  and  5° 
fore  and  aft;  the  bearings  are  to  be  so 
arranged  that  they  will  not  spill  oil 
under  a  momentary  roll  of  30°.  Where  it 
is  not  practicable  to  mount  the  gen¬ 
erators  with  armature  shafts  in  the  fore 
and  aft  direction  their  lubrication  will 
require  special  consideration.  Gen¬ 
erators  depending  on  forced  lubrication, 
imless  otherwise  approved,  should  be 
provided  with  means  to  shut  down  their 
prime  movers  automatically  on  failure 
of  the  lubricating  system.  Provision  is  to 
be  made  to  prevent  oil  or  oil  vapor  from 
passing  into  the  machine  windings. 

(2)  Emergency  generators.  For  lubri¬ 
cation  of  emergency  diesel-driven  gener¬ 
ator  sets  also  see  Subpart  112.50  of  this 
subchapter. 

§111.10—20  Voltage  regulation. 

(a)  Ship’s  service  generator.  (1) 
Ship’s  service  generator’s  inherent  volt¬ 
age  regulation  characteristics  shall  com¬ 
ply  in  general  with  all  the  applicable 
requirements  contained  in  Table 
111.10-20(a)(l). 
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(b)  Emergency  and  general  alarm 
storage  batteries.  When  batteries  are 
used  for  emergency  lighting  and  power 
loads  or  for  general  alarm  system  loads, 
the  requirements  of  Part  112  of  this  sub¬ 
chapter  are  also  applicable. 

(c)  Categories.  Batteries  shall  be  clas¬ 
sified  into  three  types  depending  upon 
power  output  of  the  battery  charger. 

(1)  Large.  Large  batteries  shall  be 
considered  those  connected  to  a  battery 
charger  whose  output  is  more  than  2  kw. 
(calculated  from  the  maximum  obtain¬ 
able  charging  current  and  the  normal 
voltage  of  the  battery) . 

(2)  Moderate.  Moderate  batteries  shall 
be  considered  those  connected  to  a  bat¬ 
tery  charger  whose  output  is  between 
0.2  kw.  and  2  kw.  (calculated  from  the 
maximum  obtainable  charging  current 
and  the  normal  voltage  of  the  battery) . 

(3)  Small.  Small  size  batteries  shall 
be  considered  those  connected  to  a  bat¬ 
tery  charger  whose  output  is  less  than 
0.2  kw.  (calculated  from  the  maximum 
obtainable  charging  current  and  the 
normal  voltage  of  the  battery) . 

(d)  Nameplates.  Each  tray  shall  be 
provided  with  a  durable  nameplate  se¬ 
curely  attached,  bearing  the  manufac- 
tiuer’s  name  or  trade  mark  and  type 
designation,  the  ampere-hour  rating  at  a 
specific  rate  of  discharge,  and  the  spe¬ 
cific  gravity  of  the  electrolyte  (for  a 
lead  acid  battery  when  fully  charged). 
Data  molded  on  the  tray  case  will  be 
acceptable  in  lieu  of  a  nameplate. 

§111.15—5  Battery  in!>taIlation. 

(a)  Large  storage  batteries.  Large  bat¬ 
teries  should  be  installed  in  a  room  as¬ 
signed  to  batteries  only,  but  may  be  ip- 
stalled  in  a  box  on  deck  if  a  room  is  not 
available.  Lighting  equipment  installed 
in  a  battery  room  shall  be  explosion  proof 
suitable  for  Class  I,  Group  B  locations. 
Devices  liable  to  arc,  such  as  switches, 
battery  chargers,  and  similar  devices 
shall  not  be  installed  in  battery  rooms. 
The  overload  protective  device  required 
by  §  111.15-25  should  be  placed  in  each 
conductor  adjacent  to  but  outside  the 
room.  Electric  cables  other  than  those 
serving  the  battery  or  battery  room  light¬ 
ing  should  be  routed  around  rather  than 
through  the  battery  room. 

(1)  A  “danger  notice”  shall  be  per¬ 
manently  secured  to  the  doors  of  the 
battery  room  or  to  the  covers  of  battery 
deck  Iraxes  indicating  that  a  naked  light 
or  smoking  in  these  rooms  or  in  this  vi¬ 
cinity  is  prohibited. 

(b)  Batteries  of  moderate  size.  Bat¬ 
teries  of  moderate  size  as  described  in 
§  111.15-1  (c)  (2)  should  preferably  be  in¬ 
stalled  in  a  battery  room  or  in  a  box  on 
deck,  but  may  also  be  installed  in  a  box 
or  locker  in  some  suitable  space  such  as 
an  engineroom,  storeroom,  or  similar 
space  or  may  be  installed  open  in  the 
engineroom  or  in  a  similar  well- 
ventilated  compartment  if  protected 
from  falling  objects.  Batteries  should 
not  be  installed  in  sleeping  spaces.  En¬ 
gine  cranking  batteries  should  be  located 
as  closely  as  possible  to  the  engine  or 
engines  served. 

(c)  Batteries  of  small  size.  Batteries  of 
small  size  as  described  in  §  11 1.15-1  (c) 


(3)  may  be  installed  in  such  places  as 
open  working  spaces  and  boat  engine 
compartments  provided  that  the  space  is 
ventilated. 

§  111.15—6  Arrangement. 

(a)  Battery  trays.  Battery  trays  should 
be  chocked  with  wood  strips  or  equiv¬ 
alent  to  prevent  movement  and  each 
tray  should  be  fitted  with  nonabsorbent 
insulating  supports  on  the  bottom  and 
with  similar  spacer  blocks  at  the  sides 
or  with  equivalent  provisions  to  secure 
air  circulation  space  all  around  each 
tray.  Battery  trays  should  be  so  arranged 
that  the  trays  are  accessible  and  with 
not  less  than  10  inches  head  room. 

(b)  Tiers.  When  batteries  are  arranged 
in  two  or  more  tiers,  all  shelves  should 
have  not  less  than  2  inches  space  front 
and  back  for  circulation  of  air. 

§  111.15—10  Ventilation. 

(a)  General.  All  rooms,  lockers,  and 
boxes  for  storage  batteries  should  be  ar¬ 
ranged  or  ventilated  to  avoid  accumula¬ 
tion  of  flammable  gas. 

(b)  Battery  rooms.  Natural  ventila¬ 
tion  may  be  employed  if  ducts  can  be 
run  directly  from  the  top  of  the  room  to 
the  open  air  above  with  no  part  of  the 
duct  more  than  45°  from  the  vertical. 
These  ducts  should  not  contain  appli¬ 
ances  (e.g.,  flame  arrestors)  which  may 
impede  the  free  passage  of  air  or  gas 
mixtures.  Rooms  containing  large  bat¬ 
teries  as  defined  in  §  111.15-1  (c)  (1)  shall 
be  ventilated  by  mechanical  exhaust. 
When  mechanical  exhaust  is  required, 
the  system  shall  be  separate  from  venti¬ 
lation  systems  for  other  spaces,  and,  if 
electric,  the  motor  shall  be  located  out¬ 
side  the  battery  room.  Mechanical  venti¬ 
lation  systems  shall  be  interlocked  with 
the  battery  charger  so  that  the  battery 
cannot  be  charged  without  ventilation. 
Adequate  openings,  whether  connected 
to  ducts  or  not,  for  air  inlet  shall  be  pro¬ 
vided  near  the  floor  or  the  bottom  of 
lockers  or  boxes.  In  every  case  the  quan¬ 
tity  of  the  air  expelled  should  be  at  least 
equal  to: 

(9  =  3.89  In.) 

where : 

9  =  Quantity  of  expelled  air  in  cubic  feet 
per  hour. 

i= Maximum  charging  current  during  gas 
formation,  however  at  least  one- 
fourth  of  the  maximum  obtainable 
charging  current  of  the  charging 
facility. 

n= Number  of  cells. 

(c)  Battery  lockers.  Battery  lockers 
should  be  ventilated,  if  practicable  sim¬ 
ilarly  to  battery  rooms  by  a  duct  led  from 
the  top  of  the  locker  to  the  open  air  or 
to  an  exhaust  ventilation  duct,  but  the 
duct  may  terminate  not  less  than  3  feet 
above  the  top  of  the  locker  in  machinery 
spaces  and  similar  well-ventilated  com¬ 
partments.  Louvers  or  equivalent  should 
be  provided  near  the  bottom  for  entrance 
of  air. 

(d)  Deck  boxes.  Deck  boxes  should  be 
provided  with  a  duct  from  the  top  of  the 
box  terminating  at  least  4  feet  above  in 
a  gooseneck,  mushroom  head,  or  equiva¬ 
lent  to  prevent  entrance  of  water.  Holes 
for  air  inlet  should  be  provided  on  at 
least  two  opposite  sides  of  the  box.  The 
entire  deck  box,  including  openings  for 


ventilation,  should  be  weathertight  to 
prevent  entrance  of  spray  or  rain. 

(e)  Boxes  for  small  batteries.  Boxes 
for  small  batteries  require  no  ventilation 
other  than  openings  near  the  top  to  per¬ 
mit  escape  of  gas. 

§  111.15—15  Protection  from  corrosion. 

(a)  Shelves  in  battery  rooms  or  lock¬ 
ers  for  acid  batteries  should  have  a  wa¬ 
tertight  lining  of  sheet  lead  of  Vio-inch 
thickness  carried  up  not  less  than  3 
inches  on  all  sides.  For  alkaline  batteries 
the  shelves  should  be  similarly  lined  with 
steel  not  less  than  l^o-inch  thick.  Alter¬ 
natively,  a  battery  room  may  be  fitted 
with  a  watertight  lead  pan  for  acid  bat¬ 
teries,  steel  for  alkaline  batteries,  over 
the  entire  deck,  carried  up  not  less  than 
6  inches  on  all  sides.  Deck  boxes  should 
be  lined  in  accordance  with  the  above 
alternative  method.  Boxes  for  small  bat¬ 
teries  should  be  lined  to  a  depth  of  3 
inches  consistent  with  the  methods 
described  above. 

(b)  Alternate  lining  materials  may  be 
used  in  lieu  of  lead  or  steel  if  it  can  be 
established  that  the  material  is  corro¬ 
sion-resistant  to  the  specified  electrolyte 
used  in  the  batteries. 

§  111.15—20  Conductors. 

When  conductors  enter  battery  rooms 
the  holes  shall  be  made  watertight.  All 
connections  within  battery  rooms  shall 
be  resistant  to  the  electrolyte.  Cables 
shall  be  sealed  to  resist  the  entrance  of 
electrolyte  by  spray  or  creepage.  The  size 
of  the  connecting  cables  is  to  be  based 
on  current-carrying  capacities  given  in 
Table  111.60-1  (e)  (1)  (i)  and  the  starting 
rate  of  charge  or  maximum  discharge 
rate,  whichever  is  the  greater,  shall  be 
taken  into  consideration  in  determining 
the  cable  size. 

§  111.15—25  Overload  and  reverse  cur¬ 
rent  protection. 

(a)  An  overload  protective  device  shall 
be  placed  in  each  battery  conductor, 
except  that  engine  cranking  batteries 
and  batteries  with  a  nominal  potential 
of  6  volts  or  less  need  not  be  protected 
against  overload.  For  large  storage  bat¬ 
teries  the  overcurrent  devices  shall  be 
located  adjacent  to  but  outside  of  the 
battery  room. 

(b)  The  charging  equipment  (except 
when  a  rectifier  is  employed)  for  all  bat¬ 
teries  with  a  nominal  voltage  more  than 
20  percent  of  line  voltage  shall  provide 
automatic  protection  against  reversal  of 
current. 

Subpart  111.20 — Transformers 

§111.20—1  General  requirements. 

All  transformer  windings  should  be 
treated  to  resist  moisture,  sea  atmos¬ 
phere,  and  oil  vapors. 

§111.20-5  Temperature  rise. 

(a)  The  temperature  rise,  based  on  an 
ambient  temperature  of  40°  C.,  shall  not 
exceed  the  following: 

(1)  For  Class  A  insulation:  55°  C. 

(2)  For  Class  B  insulation:  80°  C. 

(3)  For  Class  H  insulation:  150°  C. 

(b)  If  the  ambient  temperature  ex¬ 
ceeds  40°  C.  the  transformer  shall  be  de- 
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rated  so  that  the  total  temperature  given 
in  this  section  is  not  exceeded.  Tempera¬ 
tures  are  to  be  taken  by  the  resistance 
method  of  temperature  determination. 

Subpari  111 ,25 — Motors 
§111.23—1  General  rcfiuiremrnt.". 

The  requirements  for  generators  con¬ 
tained  in  §  111.10-15  (a),  (b),  (c),  (f). 
(g),  (h),  (i).  and  (j)  are  also  applicable 
to  motors,  except  that  §  111.10-15  (c)  (f), 
and  (h)  are  applicable  to  propulsion 
motors  only. 

§111.25— 5  Nameplates. 

(a)  All  motors  shall  be  fitted  with 
nameplates  of  corrosion-resistant  mate¬ 
rial.  The  nameplates  shall  be  marked 
with  the  following  information; 

(1)  Manufacturer’s  type  and  frame 
designation; 

(2)  Output  (hp.) ; 

(3)  Kind  of  rating; 

(4)  Design  ambient  temperature; 

( 5 )  Temperature  rise  at  rated  load ; 

(6)  Revolutions  per  minute  at  rated 
load; 

(7)  Voltage; 

(8)  Amperes  at  rated  lead;  and, 

(9)  Type  of  winding  (for  direct-cur¬ 
rent  machines). 

(b)  For  alternating- current  motors  in 
addition  to  the  required  information 
listed  in  paragraph  (a)  of  this  section, 
the  nameplates  also  shall  be  marked  with 
the  following  information: 

(1)  Number  of  phases; 

(2)  Frequency; 

(3)  Power  factor  (synchronous  motors 
oiUy) ; 

(4)  Exciter  voltage  (synchronous 
motors  only) ; 

(5)  Exciter  current  (synchronous 
motors  only) ; 

(6)  Secondary  voltage  (polyphase 
wound-rotor  induction  motors  only) ; 

(7)  Secondary  amperes  at  rated  load 
(polyphase  wound-rotor  induction 
motors  only) ; 

(8)  For  motors  rated  at  Vz  horsepower 
or  larger,  except  a  polyphase  wound- 
rotor  motor,  a  code  letter  to  show  its 
input  in  kilovolt-amperes  with  locked 
rotor  selected  from  Table  111.25-5 
(b) (8) ;  and 

Table  111.25-5 (b)  (8) — Locked  Eotoe 
Indicating  Code  Lettees 


KVA  per  hp. 
with  locHed 

Code  letter  rotor 

A. . .  0  -  3. 14 

B_ . —  3.15-3.54 

C— . 3.55-3.99 

D . . .  4.  0  -  4.  49 

E _  4.  5  -  4.  99 

p . 6.0-5.59 

G . . . .  5.  6  -  6.  29 

H . —  6.  3  -  7.  09 

j . 7.1-7.99 

K. .. . 8.0-8.99 

L. . . 9.0-9.99 

M. .. . 10.0-11,19 

N _ _ _  11.2  -12.49 

p. .  12.5-13.99 

R _ _ _ _ _  14.  0  -16.  99 

S _ _ _  16.  0  -17.  99 

T . . . .  18.  0  -19.  99 

U. _ _  20.  0  -22.  39 

V _ _ _  22. 4  -and  up 


(9)  For  multispeed  motors,  amperes 
at  rated  load  for  each  winding  or  wind¬ 
ing  connection. 

(c)  For  nonvital  motors,  such  as 
winch  motors,  refrigeration  motors, 
water  cooler  motors,  galley  appliance 
motors,  and  similar  motors,  nameplates 
with  standard  commercial  markings  will 
be  acceptable.  Nameplates  for  motors 
located  in  corrosive  locations  shall  be 
made  of  corrosion-resistant  material. 


§  111.23—10  Tcniperulurc  limitations. 

(a)  Motors  for  use  in  the  engine  room 
or  boilerroom  shall  be  designed  for  an 
ambient  temperature  of  50”  C.  Motors  for 
use  in  locations  where  the  ambient  tem¬ 
perature  will  not  exceed  40“  C.  may  be 
designed  for  an  ambient  temperature  of 
40*  C.  Motors,  when  tested  in  accordance 
with  ANSI  C-50  shall  not  exceed  the 
limits  of  temperature  rises  given  in 
Tables  1 11. 25-10 (al)  and  1 11. 25-10 (a2). 


T.able  111.25-10(al).— Limits  or  Tempbratitre  Rises  tor  Direct-Current  Motors  • 


Limits  of  tomjiorature  rises;  degrees  centigrade 
(thermometer  method)  *  * 


Class  .4  insulation  Class  B  insulation  Class  II  insulation 

Part  of  motor  and  type  of  enclosure  ■: - - — - - - 

40“  C.  5PC.  40“  C.  60®  C.  40“  C.  5)®  C. 
ambient  ambient  ambient  ambient  ambient  ambient 
tempera-  tempera-  tempera-  tempera-  tempera-  tempera¬ 
ture  ture  turo  ture  ture  ture 


All  Insulated  windings  other  than  item  next  following: 

Open  and  semienclosed . 

Totally  enclosed . 

Single-layer  Held  windings  with  exposed  uninsulated 
surfaces  and  bare  copper  windings: 

.  Open  and  semienclosed- . 

Totally  enclosed . 

Cores  and  mechanical  parts  in  contact  with  or  adjacent 
to  insulation: 

Open  and  semienclosed- . 

Totally  enclosed . 

Commutators  and  collector  rings: 

All  types . 

Beafings: 

Open  and  semienclosed . 

Tctally  enclosed . 


60 

40 

70 

60 

110 

100 

66 

46 

75 

65 

115 

L'S 

60 

.V) 

RO 

70 

130 

120 

65 

55 

85 

75 

135 

125 

60 

40 

70 

60 

110 

100 

65 

45 

75 

65  .. 

65 

55 

KA 

75 

125 

115 

40 

35 

45 

40 

(') 

(') 

45 

40 

50 

45 

(•) 

(') 

•  Siieclal  consideration  shall  be  given  to  other  parts  of  the  machine,  such  as  bearings,  etc. 

2  Where  other  methods  are  used  refer  to  ANSI  C-50  for  teiniieraturc  rise  limits. 

*  For  Cla.ss  F  insulation  refer  to  NEMA-MGl. 

Table  111.25-10(a2).— Limits  of  Temferature  Rises  for  Alternating-Current  Motors  '» 


Limits  of  temperature  rises;  degrees  centigrade 
(thermometer  method)  >  * 


Ptu  t  of  motor  and  ty|)e  of  enclosure 


Coil  Windings,  cores  and  mechanical  parts  in  contact 
with,  or  adjacent  to  insulation: 

All  except  totally  enclosed . 

Totally  enclo.'ed _ _ _ _ — . 

Collector  rings,  commutators  (the  class  of  insulation 
refers  to  insulation  affected  by  the  heat  from,  the 
commutator  or  collector  rings,  which  insulation  is 
employed  in  the  construction  of  the  commutator  or 

collecUjr  rings  or  is  adjacent  thereto) :  All  types . 

Bearings: 

tijxm  and  semienclosed . 

Totally  enclosed . 


Class  A  iiLsulation  Class  B  insulation  Class  H  insulation 


43®  C. 

50°  C. 

40°  C. 

50®  C. 

40®  C. 

50°  C. 

ambient 

amiiient 

ambient 

ambient 

ambient 

ambient 

tempers- 

tempera- 

tempera-  tempera- 

tempera-  tempera- 

ture 

ture 

ture 

ture 

ture 

ture 

SO 

40 

70 

60 

no 

100 

55 

45 

75 

65 

115 

105 

65 

55 

85 

75 

125 

115 

40 

35 

45 

40 

(») 

(2) 

45 

40 

50 

45 

(*) 

(») 

t  Pquirrcl-cage  windings  and  mechanical  parts  not  in  contact  with  or  adjacent  to  in.sulatlon  may  reach  such  teiniwr- 
atures  as  will  not  be  injurious  in  any  respect. 

*  Sixx'ial  consideration  shall  be  given  to  other  parts  of  the  machine,  such  as  healings,  etc. 

J  Where  other  methods  arc  u-sed  refer  to  ANSI  C-53  for  temperature  rise  limits. 

•  For  Class  F  Insulation  refer  to  N  E.MA-MOl. 

§  111.25—15  Duty  cycle. 

Motors  shall  be  rated  for  continuous 
duty,  except  that  motors  for  the  applica¬ 
tions  listed  in  Table  111.25-15(a)  may  be 
short-time  rated  motors  as  indicated. 

Any  other  motors  of  similar  duty  may 
have  consistent  short-time  ratings. 

Table  111.25-15(a) 


Application  of  motor 
Deck  winch  and  direct 
acting  capstan. 

Deck  winch  with  hy¬ 
draulic  transmis¬ 
sion. 


Minimum  short-time 
rating  of  motor  in 
hour 

Va. 

Continuous  at  no 
load,  followed  by 
%  hour  at  full 
load. 


Application  of  motor 

Direct  acting  wind¬ 
lass. 

Windlass  with  hy¬ 
draulic  transmis¬ 
sion. 

Steering  gear,  direct 
acting. 

Steering  gear,  indirect 
drive. 


Watertight  door  op¬ 
erators. 

Lifeboat  winches _ 


Minimum  short-time 
rating  of  motor  in 
hour 


hour  Idle  pump 
operation  followed 
by  V4  hour  full 
load  operation. 

1. 

Continuous  opera¬ 
tion  at  15  percent 
load  fallowed  by  1 
hour  bt  full  load 

Vet 

hv 
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§  111.25-20  Dielectric  strength  of  in¬ 
sulation. 

Motors  shall  be  capable  of  withstand¬ 
ing  without  damage  a  dielectric  test  in 
accordance  with  ANSI  C-50. 

§  111.25-25  Terminal  arrangement. 

All  motors  shall  be  provided  with 
terminal  leads  in  terminal  boxes  secured 
to  the  frames.  Terminal  boxes  shall  be 
dripproof  or  watertight,  consistent  with 
the  motor  enclosure.  The  ends  of  motor 
terminal  leads  shall  be  fitted  with  con¬ 
nectors.  As  an  alternate  to  this  arrange¬ 
ment,  the  frames  of  motors  may  be  fitted 
with  terminal  tubes  through  which  the 
cable  shall  pass  to  suitable  terminals  in¬ 
side  the  frame. 

§  11 1.25— 30  EncIo::urc  and  protection. 

(a)  General.  Motors  for  use  in  the  en- 
gineroom  or  spaces  where  subject  to 
mechanical  injitry,  or  dripping  of  oil  or 
water,  shall  be  either  of  the  waterproof 
or  dripproof  protected  type,  or  they  may 
be  of  the  open  type  if  protected  in  ac¬ 
cordance  with  §  111.10-15(g) .  Care  shall 
be  exercised  in  locating  motors  high 
enough  to  avoid  bilge  water.  Motors  shall 
not  be  located  beneath  and  covered  by 
the  floorplates  unless  otherwise  approved 
by  the  Commandant. 

(b)  Pump  motors.  Motors  for  operat¬ 
ing  plimger  and  close  coupled  piunps 
should  have  the  driving  end  entirely  en¬ 
closed  or  designed  to  prevent  leakage 
from  entering  the  motor. 

(c)  Motors  for  use  on  weather  decks. 
Motors  for  use  on  weather  decks  shall  be 
of  the  waterproof  type  or  shall  be  en¬ 
closed  in  waterproof  housings,  drained  as 
described  in  §  110.15-175(k)  of  this  sub¬ 
chapter. 

(d)  Motors  installed  below  decks. 
Motors  installed  below  decks  should  be 
located  in  as  dry  a  place  as  practicable 
and  proximity  to  steam,  water,  and  oil 
piping  should  be  avoided. 

(e)  Motors  for  hazardous  locations. 
Motors  for  use  in  hazardous  locations 
shall  comply  with  the  requirements  of 
§  111.80-5. 

§111.25—35  Current  ratings. 

For  continuous  duty  motors,  the  cur¬ 
rent  values  given  in  the  Table  111.25-35 
(a)  shall  be  used  for  the  purpose  of  de¬ 
termining  the  current-carrying  capacity 
of  conductors,  switches,  branch-circuit 
overcurrent  devices,  etc.,  in  lieu  of  the 
actual  current  ratings  marked  on  the 
motor  nameplate.  For  multirpeed  motors, 
for  motors  of  unusual  speeds,  and  for 
other  than  continuous  duty  motors,  the 
nameplate  ciurrent  values  shall  be  used. 
The  motor-running  overcurrent  protec¬ 
tion  shall  be  based  on  the  motor  name¬ 
plate  current  rating  or  ratings. 


Table  111.  25-35(a)— Approximate  Full-Loab 
Currents  or  Continuous  Duty  Motors  ' 


Motor 

horsepower 

Full-load  current— amperes 

Din 

curr 

mot 

pct- 

3-pliasc,  alternating-current 
induction  motors 

.ors 

Squirrel-cage 

Wound-rotor 

115 

volts 

231 

volts 

220 

volts 

44!) 

volts 

220 

volts 

440, 

volts 

H . 

2.0 

1.0 

0.90 

0.45 

yi . 

2.6 

1.3 

1.16 

.5? 

H . 

3.2 

1.6 

1.4 

.70 

H . 

4.5 

2.3 

1.9 

.9.5 

Vi. . 

6.5 

3.3 

2.6 

1.3 

1 . 

8.5 

4.3 

3.4 

1.7 

5.4 

IVa . 

10.5 

5.3 

\yi . 

12.5 

6.3 

5.0 

2.5 

0.  6 

3.4 

1?4 . 

14.5 

7.3 

5.3 

2.9 

7.2 

3.6 

2 . 

16.3 

8.3 

6.3 

3.1 

8.  J 

4.0 

2H . 

20.5 

10.3 

7.0 

3.8 

8.3 

4.4 

3 . 

23 

12.3 

9.0 

4.5 

10.5 

5.3 

4 . 

31 

16.0 

6 . 

40 

19.8 

14.6 

16 

8.0 

6 . 

47 

23.4 

17.2 

8.6 

18 

u 

. 

58 

28.7 

21 

10.5 

23 

11.5 

9 . 

68 

34.3 

24.8 

12.4 

26 

13 

10 . 

75 

38 

26 

13.5 

29 

14.5 

12H . 

03 

47 

34 

17 

36 

18 

15 . 

112 

56 

40 

20 

42 

21 

17>^ . 

131 

65 

46 

23 

48 

24 

20 . 

ISO 

74 

52 

26 

5‘: 

27 

22J^ . . 

167 

83 

58 

29 

M 

30 

26 . 

185 

92 

65 

32 

68 

34 

27H . 

202 

101 

70 

35 

72 

36 

30 . 

220 

110 

78 

39 

80 

40 

35 . 

257 

128 

92 

46 

94 

47 

40 . 

294 

146 

102 

51 

104 

52 

45 . 

329 

163 

116 

58 

116 

58 

50 . 

364 

180 

126 

63 

128 

64 

60 . 

432 

215 

152 

76 

154 

77 

75 . 

.  265 

188 

14 

188 

94 

100 . 

.  363 

250 

125 

250 

125 

125 . 

.  440 

310 

155 

310 

155 

150 . 

.  535 

370 

185 

370 

185 

200 . 

.  720 

490 

245 

490 

245 

*  Table  111.25-35(a)  gives  values  tliat  arc  approximate, 
and  typical  only  of  motors  for  usual  speeds  and  fre¬ 
quencies.  For  low  speed  and  special  motors,  the  lull-load 
currents  are  somewliat  higher  tlian  the  values  shown. 
For  this  reason,  the  values  shown  should  be  ased  oruy  lor 
estimating  purposes  and  the  selection  ol  cable.  I'hey 
should  not  be  used  in  the  selection  oi  overload  relay 
heaters  and  coils. 

Subpart  111  .30 — Switchboards 
§111.30—1  General  requiremen  Is. 

(a)  General.  Controlling  appliances 
for  propulsion  and  ship’s  service  equip¬ 
ment  should  include  the  apparatus  nec¬ 
essary  for  starting,  stopping,  reversing, 
and  controlling  the  speed  of  motors,  to¬ 
gether  with  essential  safety  devices.  All 
wearing  parts  are  to  be  readily  renewable. 

(b)  Switchboard  installation  and  lo¬ 
cation.  Switchboards  shall  be  installed  in 
as  dry  a  place  as  possible.  Switchboards 
shall  be  secured  to  a  solid  foundation. 


shall  clear  overhead  deck  beams  by  at 
least  4  inches  and  shall  be  either  self- 
supporting  or  braced  to  the  bulkhead  or 
deck  above.  In  case  the  latter  method  is 
used,  means  of  bracing  shall  be  flexible 
to  allow  deflection  of  the  ship’s  structure 
without  buckling  the  control  cell  or  as¬ 
sembly  structure.  In  a  passenger  ship 
where  there  is  only  one  main  generating 
station,  the  main  switchboard  shall  be 
located  in  the  same  main  fire  zone.  A 
clear  working  space  of  not  less  than  36 
inches  shall  be  provided  in  front  of  the 
switchboard.  Working  space  in  the  rear 
of  the  switchboard  shall  not  be  less  than 
the  values  shown  in  Table  1 11. 30-1  (b) 
unless  specifically  approved  otherwise  or 
construction  is  in  accordance  with  sub- 
paragraph  (1)  of  this  paragraph. 

(1)  Where  the  size  or  design  of  a 
vessel  precludes  the  use  of  switchboards 
with  adequate  clear  working  space  in  the 
rear  of  the  switchboard,  the  switchboard 
may  be  constructed  to  be  accessible  from 
the  front  only.  In  addition  to  the  con¬ 
struction  requirements  in  this  subpart, 
switchboards  accessible  from  the  front 
only  shall  be  constructed  to  meet  the  fol¬ 
lowing  requirements  unless  specifically 
approved  otherwise: 

(i)  Mounting  panels  for  fuses,  instru¬ 
ment  transformers,  transducers  and  the 
like  shall  be  mounted  within  20  inches  of 
the  front  of  the  switchboard. 

(ii)  Horizontal  pans  of  sheet  metal, 
expanded  metal,  or  substantial  screen 
shall  be  placed  at  the  bottom  of  cubicles 
containing  fuses,  instrument  transform¬ 
ers,  etc.,  to  prevent  dropping  tools  into 
live  buses. 

(iii)  Bus  bars  where  taps  are  taken 
off  shall  be  located  within  20  inches  of 
the  front  of  the  switchboard.  Where  it 
is  necessary  to  locate  bus  bars  deeper 
than  20  inches  in  order  to  accommodate 
large  circuit  breakers,  such  circuit 
breakers  shall  be  the  draw-out  type. 

(iv)  Primary  bus  bars  shall  be  accessi¬ 
ble  through  removable  panels. 

(v)  There  shall  be  at  least  6  inches 
between  adjacent  rows  of  circuit 
breakers. 

(vi)  Deck  mounted  switchboards  shall 
have  the  spaces  between  the  switchboard 
enclosure  and  the  vessel’s  structure 
covered  over  by  sheet  metal  to  prevent 
the  accumulation  of  dirt  in  inaccessible 
places. 


Table  111.33-l(b)— Working  Space  in  Rear  or  Switchboard 


rotoutial  lietween  phases  or  conductors 
of  opposite  polarity 

SwitchlK)ard  width 

Clear  working  space 
in  rear  of  switch¬ 
board  in  inches 

Accessible 
from 
one  end 
only 

Accessible 

from 

both 

ends 

250  volts  or  less . 

Single  panel  not  exceeding  42  Inches  in  width _ 

'  24 

18 

More  than  one  panel  or  single  panel  exceeding  42 
inchcr  in  width. 

<30 

24 

Over  250  volts  but  less  than  600  volts . 

Single  panel  not  exceeding  42  inches  in  width.... 

<30 

24 

More  than  one  panel  or  single  panel  exceeding  42 
inches  in  width. 

<36 

30 

600  volts  or  over . 

Any  width . . 

<38 

<36 

I  May  be  reduced  not  more  than  6  inches  in  way  of  stiffeners  and  frame  or  by  equipment  on  a  single  panel  in  tha 
switchboard. 
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(c)  Switchboard  mechanical  protec¬ 
tion.  The  sides  of  switchboards  shall 
be  enclosed  and  the  space  in  the  rear  of 
switchboards  made  inaccessible  to  other 
than  qualified  persons.  Nonconducting 
mats  or  gratings  shall  be  provided  on 
deck  in  the  front  and  rear  of  switch¬ 
boards.  Nonconducting  handrails  at  the 
front  and  nonconducting  guardrails  at 
the  rear  shall  be  provided.  Each  switch¬ 
board  shall  have  a  drip-cover  over  the 
top.  Hinged  panels  of  dead  front  switch¬ 
boards  shall  be  provided  with  positioners 
and  stops. 

(d)  Switchboard  construction.  Switch¬ 
boards  shall  be  of  sturdy  construction 
with  a  metal  frame.  Insulating  material 
used  as  panels,  bases,  bus  and  connec¬ 
tion  supports  should  be  made  of  impreg¬ 
nated  ebony,  asbestos,  laminated  phe¬ 
nolic  material  or  any  incombustible 
equivalent.  Panels  may  be  made  of  metal 
if  the  live  parts  mounted  thereon  are 
properly  insulated.  The  supporting 
framework  for  all  panels  is  to  be  of 
rigid  construction.  No  wood  should  be 
used  in  the  construction  of  switchboards 
except  that  hardwood  or  nonconducting 
handrails  and  guardrails  shall  be  pro¬ 
vided  for  the  protection  of  personnel 
from  live  parts. 

(e)  Dead  front  type  switchboard. 
Dead  front  type  switchboards  shall  be 
used  where  the  voltage  between  poles  or 
to  ground  is  above  250  volts  direct  cur¬ 
rent  or  55  volts  alternating  current. 

(f)  Corrosion-resistant  parts.  Parts  of 
switchboards  and  control  assemblies 
liable  to  damage  by  corrosion  should  be 
made  of  noncorrodible  material  or  of 
material  made  corrosion  resistant. 

(g)  Mechanical  strength  of  working 
parts.  All  levers,  handles,  handwheels, 
interlocks  and  their  connecting  links, 
shafts  and  bearings  for  the  operation  of 
switches  and  contractors  should  be  of 
such  proportions  that  they  will  not  be 
broken  or  distorted  by  manual  operation. 

(h)  Nameplates.  Nameplates  shall  be 
provided  for  each  (piece  of  apparatus  to 
indicate  clearly  its  service.  Nameplates 
for  feeders  and  branch  circuits  shall  in¬ 
clude  the  circuit  designation,  description 
of  the  load  served,  and  the  rating  or  set¬ 
ting  of  the  overcurrent  protective  device. 

(i)  Protection  of  instrument  circuits. 
Except  as  otherwise  provided  in  this 
paragraph,  instruments,  pilot  lights, 
ground  detector  lights,  potential  trans¬ 
formers,  and  other  switchboard  devices 
shall  be  supplied  by  circuits  protected  by 
overcurrent  devices. 

(1)  Circuits,  the  opening  of  which 
would  create  a  hazard  in  the  operation 
of  the  vessel,  shall  not  be  protected 
against  overcurrent.  Such  circuits  will 
usually  include  electric  propulsion  con¬ 
trol  circuits,  voltage  regulator  supply  cir¬ 
cuits,  and  ship’s  service  generator  circuit 
breaker  tripping  control  circuits. 

(2)  The  secondary  circuit  of  a  current 
transformer  shall  not  be  fused.  When  a 
current  transformer  supplies  electrical 
energy  to  a  device  located  remote  from 
the  current  transformer,  the  circuit  ex¬ 
tending  from  the  current  transformer 
shall  be  protected  by  a  film  cutout  or 
high  voltage  protector  which  will  short 
the  transformer  in  case  of  an  open 
circuit. 


(j)  Grounding  of  instruments,  relays, 
meters,  and  instrument  transformers. 
Metal  cases  of  instruments,  relays, 
meters,  and  instrument  transformers 
and  the  secondary  windings  of  instru¬ 
ment  transformers  located  on  switch¬ 
boards  shall  be  grounded. 

§  111.30—3  Switchboard  bus  bars  and 
wiring. 

(a)  General.  Buses  shall  be  designed 
on  the  basis  of  generator  capacity  and 
feeder  loads  For  a  single  generator,  the 
generator  bus  shall  have  a  capacity  not 
less  than  the  continuous  rating  of  the 
generator  plus  any  overload  rating  in 
excess  of  30  minutes’  duration.  For  more 
than  one  generator  with  all  generating 
capacity  feeding  through  one  section  of 
the  bus,  the  capacity  of  the  bus  for  the 
first  generator  shall  be  the  same  as  for 
a  single  generator.  For  each  subsequent 
generator  the  bus  capacity  shall  be  in¬ 
creased  by  80  percent  of  the  continuous 
rating  of  each  added  generator.  The 
capacity  of  connection  buses  for  each 
generator,  unit  shall  be  not  less  than  the 
continuous  rating  of  the  generator  plus 
any  overload  rating  in  excess  of  30 
minutes’  duration.  All  other  bus  bars  and 
bus  connections  shall  be  designed  for  at 
least  75  percent  of  the  combined  full¬ 
load  rated  currents  of  all  apparatus  they 
supply,  plus  not  less  than  50  percent  of 
the  combined  ratings  of  the  spare 
switches  or  circuit  breaker  elements  con¬ 
nected  to  the  bus,  except  that  when 
feeders  supply  one  unit  or  any  group  of 
units  in  continuous  operation  they  shall 
be  designed  for  full  load,  and  except  that 
the  capacity  of  feeder  buses  need  not  be 
greater  than  the  generator  buses  that 
supply  them. 

(b)  Bus  bar  rating.  Bus  bar  sizes  shall 
be  not  less  than  that  indicated  for  the 
ampere  ratings  in  Table  34  (appendix)  of 
IEEE  Standard  No,  45. 

(c)  Arrangement  of  bus  bars  and  wir¬ 
ing.  The  arrangement  of  bus  bars  and 
wiring  on  the  back  of  switchboards  shall 
be  such  that  all  lugs  are  readily  acces¬ 
sible.  Soldering  lugs,  where  used,  should 
have  a  solder  contact  length  at  least  1 V2 
times  the  diameter  of  the  conductor  and 
all  nuts  and  connections  should  be  fit¬ 
ted  with  locking  devices  to  prevent 
loosening  due  to  vibration. 

(d)  Smcings.  Except  at  switching 
mechanisms,  contactors,  pilot  lights, 
and  similar  switchboard  mounted  equip¬ 
ment,  the  spacings  in  a  switchboard  shall 
be  not  less  than  those  indicated  in  Table 
111.30-5(d).  Spacings  at  switchboard 
mechanisms,  contactors,  pilot  lights, 
and  similar  switchboard  mounted  equip¬ 
ment  shall  conform  to  the  requirements 
for  the  respective  equipment  as  required 
by  this  subchapter. 

Table  111.30-5(d)— Switchboard  Spahnos 

Minimum  spacing  Minimum  spacing 
in  inches  be-  in  inches 

tween  live  parts  througli  air  or 

of  opposite  over  surfaces 

Voltage  involved  polarity  between  un- 

-  insulated  live- 

Over  Through  metal  parts 
surface  air  and  grounded 

dead  metal. 

125  or  less .  ^ 

126  through  250...  IJi 

251  through  600...  2  1  1 


(e)  Switchboard  wiring.  Instrument 
and  control  wiring  should  be  of  the 
stranded  type  not  smaller  than  4,000  CM 
and  should  have  flame-retarding  insula¬ 
tion.  Wiring  from  hinged  panels  should 
be  of  the  extra  flexible  type. 

§111.30—10  Switchboard  mounted 
equipment. 

(a)  General.  Air  circuit  breaker  con¬ 
tacts  shall  be  kept  at  least  12  inches  from 
the  ship’s  structure  unless  insulation 
barriers  are  installed.  For  live  front 
switchboards  the  clearance  between 
current-carrying  parts  and  base  channel 
shall  not  be  less  than  4  inches.  Voltage 
regulator  element  shall  be  totally  en¬ 
closed.  Where  rheostats  or  other  devices 
that  may  operate  at  high  temperatmes 
are  mounted  on  the  switchboard,  they 
shall  be  naturally  ventilated  and  so  iso¬ 
lated  by  barriers  as  to  prevent  excessive 
temperature  of  copper  or  adjacent  de¬ 
vices.  When  this  cannot  be  accomplished 
the  rheostat  or  other  device  shall  be 
mounted  separate  from  the  switchboard. 
In  general,  all  fuses,  except  for  instru¬ 
ment  and  control  circuits,  shall  be 
mounted  on  or  be  accessible  from  the 
front  of  the  switchboard.  All  wiring  on 
the  back  of  boards  for  voltmeter,  pilot 
and  ground  lamps  shall  be  protected  by 
fuses. 

(b)  Equipment.  Contactors,  relays, 
switches,  circuit  breakers,  etc.,  shall  con¬ 
form  to  the  applicable  requirements  of 
such  devices  given  in  this  subchapter. 

(c)  Connections.  The  connections  be¬ 
tween  a  direct-current  generator  and  the 
bus  bars  shall  be  in  accordance  with 
Figures  1  to  10,  inclusive,  appendix,  IEEE 
Standard  No.  45.  Other  connections  not 
less  effective  will  be  considered. 

§  111.30—15  Ship’s  service  generator 
and  distribution  switchboards. 

(a)  General.  Ship’s  service  generator 
and  distribution  switchboards  must  pro¬ 
vide  adequate  control  of  the  generation 
and  distribution  of  electric  power. 

(b)  Equipment  for  direct -current 
switchboards.  For  direct-current  switch¬ 
boards,  in  addition  to  complying  with 
paragraph  (a)  of  this  section,  the  follow¬ 
ing  equipment  shall  be  required: 

(1)  An  tmfused  generator  switch  or 
links  which  will  completely  disconnect 
the  generator  and  Its  circuit  breaker 
from  the  bus.  This  disconnecting  means 
need  not  be  provided  if  the  generator 
circuit  breaker  is  of  the  drawout  type 
which  either  disconnects  all  conductors, 
or,  in  the  case  of  dual  voltage  systems, 
disconnects  all  imgrounded  conductors 
or  disconnecting  links  and  is  supple¬ 
mented  by  a  switch  in  the  generator 
neutral  conductor.  For  generators  and 
switchboards  in  separate  spaces  see 
§  111.50-5(a)  (1). 

(2)  For  2 -wire  machines,  an  ammeter 
for  each  generator  and,  for  3-wire  ma¬ 
chines,  an  ammeter  for  each  positive  and 
negative  lead  and  a  center  zero  ammeter 
in  the  ground  connection  at  the  genera¬ 
tor  switchboard.  Ammeters  shall  be  so 
located  in  the  circuit  as  to  indicate  total 
generator  current. 

(3)  For  each  2-wire  generator,  a  volt¬ 
meter  with  voltmeter  switch  for  con¬ 
necting  the  voltmeter  to  indicate  genera¬ 
tor  voltage  and  bus  voltage.  Where  a 
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shore  connection  is  installed,  one  of  these 
voltmeter  switches  shall  also  provide  for 
reading  shore  connection  voltage. 

(4)  For  each  3-wire  generator  a  volt¬ 
meter  with  voltmeter  switch  for  connect¬ 
ing  the  voltmeter  to  indicate  generator 
voltage,  positive  to  negative,  positive  to 
neutral,  and  neutral  to  negative.  Where 
a  shore  connection  is  installed,  one  of 
these  voltmeter  switches  shall  provide 
also  for  reading  shore  connection  volt¬ 
age,  positive  to  negative,  positive  to 
neutral,  and  neutral  to  negative. 

(5)  A  field  rheostat  for  each  generator. 

(6)  A  pilot  lamp  for  each  generator 
connected  between  generator  and  circuit 
breaker. 

(7)  Adequate  means  for  ground  detec¬ 
tion  shall  be  provided  cn  the  ship’s  serv¬ 
ice  generator  and  distribution  switch¬ 
board  for  the  following  systems:  ship’s 
main  power  system,  ship’s  main  lighting 
system,  and  ship’s  emergency  lighting 
system. 

(i)  When  the  ground  detection  means 
for  these  systems  are  ground  lamps,  a 
normally  closed  spring-retum-to-normal 
switch  shall  be  provided  in  the  ground 
connection. 

(ii)  If  lamps  are  used  for  ground  de¬ 
tection  they  shall  have  a  rating  of  not 
more  than  25  watts  nor  less  than  5  watts 
operating  at  approximately  one-half 
voltage  in  the  absence  of  grounds. 

(iii)  For  dual  voltage  direct  current 
systems,  a  zero  center  ammeter  with  a 
full-scale  defiection  of  150  percent  of  the 
neutral  current  rating  shall  be  provided 
to  indicate  the  presence  and  the  polarity 
of  the  ground. 

(8)  A  circuit  breaker  or  fused  switch 
for  each  shore  power  feeder  installed, 
with  a  pilot  light  connected  to  the  shore 
side  thereof. 

(c)  EqiApment  for  a'ternating -current 
switchboards.  For  alternating-current 
switchboards,  in  addition  to  complying 
with  paragraph  (a)  cf  this  section,  the 
following  equipment  shall  be  required: 

(1)  An  unfused  generator  switch  or 
links  which  will  completely  disconnect 
the  generator  and  its  circuit  breaker 
from  the  bus.  This  disconnecting  means 
need  not  be  provided  if  the  generator 
circuit  breaker  is  of  the  drawout  type 
which  either  disconnects  all  conductors, 
or,  in  the  case  of  dual  voltage  systems, 
disconnects  all  ungrounded  conductors 
and  is  supplemented  by  a  switch  or  dis¬ 
connecting  links  in  the  generator  neutral 
conductor.  For  generators  and  switch¬ 
boards  in  separate  spaces  see  section 
111.50-5(a)(l). 

(2)  An  ammeter  for  each  generator 
with  a  selector  switch  to  read  the  current 
of  each  phase. 

(3)  A  voltmeter  for  each  generator 
with  voltmeter  switch  for  connecting  the 
voltmeter  to  read  generator  voltage  of 
each  phase  and  bus  voltage  of  one  phase; 
where  a  shore  connection  is  installed, 
one  of  these  voltmeter  switches  shall 
provide  also  for  reading  voltage  of  each 
phase  of  the  shore  connection, 

(4)  A  synchroscope  and  synchronizing 
lamps  with  selector  switch  to  provide  for 
paralleling  in  any  combination. 

(5)  Control  for  prime  mover  speed 
for  paralleling. 


(6)  An  indicating  wattmeter  for  each 
generator  arranged  for  parallel  opera¬ 
tion. 

(7)  A  frequency  meter  with  selector 
switch  to  connect  to  any  generator. 

(8)  A  field  rheostat  for  each  generator 
and  each  exciter. 

(9)  A  double-pole  field  switch  with 
discharge  clips  and  resistor  for  each 
generator. 

Note:  For  generators  with  variable  voltage 
exciters  or  rotary  amplifier  exciters,  each 
controlled  by  a  voltage  regulator  unit  acting 
on  the  exciter  field,  the  field  switch,  the 
discharge  resistor  and  the  generator  field 
rheostat  may  be  omitted. 

(10)  A  pilot  lamp  for  each  generator 
connected  between  generator  and  circuit 
breaker. 

(11)  A  voltage  regulator  complete 
with  all  accessories,  including  a  voltage 
regulator  functional  cutout  switch. 

(12)  Adequate  means  for  ground 
detection. 

(i)  For  imgrounded  systems,  see  sec¬ 
tion  111.30-15(b)  (7)  for  details  of  the 
ground  indicator  lamps. 

(ii)  For  dual-voltage,  grounded-neu¬ 
tral,  alternating  current  distribution 
systems,  an  ammeter  shall  be  provided 
to  indicate  current  flowing  in  the  ground 
connection.  The  ammeter  shall  have  a 
full  scale  range  of  10  amperes.  An  am¬ 
meter  switch  of  the  spring  return  to  “on” 
(ammeter  read)  type  shall  be  provided. 
Where  the  ammeter  is  located  remote 
from  the  ground  connection  and  a  cur¬ 
rent  transformer  is  used,  a  suitable  pro¬ 
tective  device  shall  be  provided  near  the 
current  transformer  to  prevent  high  volt¬ 
age  in  the  event  of  an  open  circuit.  The 
ammeter  and  associated  equipment  shall 
be  capable  of  sustaining  without  damage 
the  maximum  fault  current  available. 

(13)  A  circuit  breaker  or  fused  switch 
for  each  shore  power  feeder  installed, 
with  a  pilot  light  connected  to  the  shore 
side  thereof. 

§  111.30—20  Emergency  and  interior 
communication  switchboards. 

Emergency  and  interior  communica¬ 
tion  switchboards  when  fitted  shall  com¬ 
ply  with  the  applica’ole  provisions  of 
section  111.30-15  and  of  part  112  of  this 
subchapter. 

§  111.30—30  Tests  for  switchboards. 

(a)  Switchboards  shall  meet  the  test 
requirements  of  section  35,  American 
Bureau  of  Shipping  Rules  for  the  Clas¬ 
sification  and  Construction  of  Steel 
Vessels. 

Subpart  111.35 — Electric  Propulsion 
§111.33—1  Electric  couplings. 

(a)  Enclosure  and  ventilation.  Elec¬ 
trical  couplings  shall  be  enclosed  and 
ventilated  as  required  for  generators.  All 
windings  shall  be  specially  treated  to  re¬ 
sist  moisture,  oil,  and  salt  air. 

(b)  Accessibility  fo  '  repairs.  The  cou¬ 
plings  should  be  designed  to  permit  re¬ 
moval  as  a  unit  without  moving  the 
engine. 

(c)  Excitation.  Excitation  should  be 
provided  as  for  propulsion  generators  and 
motors. 


(d)  Nameplates.  All  electric  propul¬ 
sion  couplings  shall  be  fitted  with  name¬ 
plates  of  corrosion-resistant  material. 
The  nameplates  shall  be  marked  with  the 
following  Information: 

(1)  Manufacturer’s  type  and  frame 
designation: 

(2)  Output  (hp) ; 

(3)  Kind  of  rating; 

( 4 )  Design  ambient  temperature ; 

( 5 )  Temperature  rise  at  rated  load : 

(6)  Revolutions  per  minute  at  rated 
load; 

(7)  Voltage; 

(8)  Exciter  voltage;  and, 

(9)  Exciting  current  in  amperes  at 
rated  load, 

(e)  Temperature  limitations.  The 
limits  of  temperature  rise  should  be  the 
same  as  for  alternating-current  genera¬ 
tors,  except  that  when  a  squirrel-cage 
element  is  used  the  temperature  of  this 
element  may  reach  such  values  as  are 
not  injurious.  Depending  upon  the  cool¬ 
ing  arrangements  the  maximum  temper¬ 
ature  rise  may  oeexu:  at  other  than  full 
load  rating  so  that  heat  runs  will  require 
special  consideration;  for  this  purpose, 
when  an  integral  fan  is  fitted  the  cou¬ 
pling  temperatures  should  not  exceed 
these  limits  when  operated  continuously 
at  70  percent  of  full  load  r.p,m.,  full  ex¬ 
citation  and  rated  torque. 

(f)  Electric  coupling  control  equip¬ 
ment.  Electric  coupling  control  equip¬ 
ment  should  be  combined  with  the  prime- 
mover  speed  and  reversing  control  and 
should  include  a  two-pole  disconnect 
switch,  short  circuit  protection  only, 
ammeter  for  reading  coupling  current, 
discharge  resistor  and  interlocking  to 
prevent  energizing  the  coupling  when  the 
prime-mover  control  levers  are  in  an  in¬ 
appropriate  position. 

§111.35—3  Electric  propulsion  control. 

(a)  (jieneral:  ’The  arrangement  of  bus 
bars  and  wiring  on  the  back  of  propul¬ 
sion  control  assemblies  should  be  such 
that  all  parts,  including  the  connections, 
are  accessible.  Adequate  clearance  should 
be  provided  between  parts  of  opposite 
polarity  and  between  live  parts  and 
ground  to  prevent  arcing.  All  nuts  and 
connections  should  be  fitted  with  locking 
devices  to  prevent  loosening  due  to  vibra¬ 
tion, 

(b)  Prime  mover  control;  Where  re¬ 
quired  by  the  system  of  control,  means 
should  be  provided  at  the  control  assem¬ 
bly  for  controlling  the  prime-mover  speed 
and  for  mechanically  tripping  the  throt¬ 
tle  valve. 

(c)  Protection:  ’The  control  assembly 
should  be  protected  at  the  sides  and 
back,  by  a  wire  mesh,  expanded  metal 
grill,  or  other  means  if  a  bulkhead  does 
not  perform  this  function.  ’The  access 
doors  to  high  voltage  compartments 
should  be  interlocked  to  prevent  opening 
unless  the  main  generator  field  circuit  is 
de-energized.  A  warning  plate  giving  the 
maximum  voltage  inside  the  enclosure 
should  be  provided  on  all  doors  entering 
the  enclosure.  Where  steam  and  oil  gages 
are  moxmted  on  the  main  control  assem¬ 
bly,  provision  should  be  made  so  that  the 
steam  or  oil  will  not  come  in  contact 
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with  the  energized  parts  in  case  of 
leakage. 

(d)  Switches:  All  switches  are  to  be 
arranged  for  manual  operation  and  so 
designed  that  they  will  not  open  under 
ordinary  shock  or  vibration;  contactors, 
however,  may  be  operated  pneumatically, 
by  solenoids,  or  by  other  means  in  addi¬ 
tion  to  the  manual  method  which  should 
be  provided  unless  otherwise  approved. 
Generator  and  motor  switches  should 
preferably  be  of  the  air-break  type  but 
for  alternating-current  systems,  where 
they  should  be  designed  to  open  full  load 
current  at  full  voltage,  oil-break  switches 
using  nonflammable  liquid  may  be  used 
if  provided  with  leak-proof  nonspilling 
tanks.  Where  necessary,  field  switches 
should  be  arranged  for  discharge  re¬ 
sistors,  unless  discharge  resistors  are 
permanently  connected  across  the  field. 
For  alternating-current  systems,  means 
should  be  provided  for  de-energizing  the 
excitation  circuits  by  the  imbalance  relay 
and  ground  relay. 

(e)  Interlocks:  All  levers  for  operating 
contactors,  line  switches  field  switches 
and  similar  devices  should  be  interlocked 
to  prevent  their  improper  operation. 
Interlocks  should  be  provided  with  the 
field  lever  to  prevent  the  opening  of  any 
main  circuits  without  first  reducing  the 
field  excitation  to  zero,  except  that  when 
the  generators  simultaneously  supply 
power  to  an  auxiliary  load  apart  from 
the  propulsion,  the  field  excitation  need 
only  be  reduced  to  a  low  value. 

(f)  Instruments  and  markings:  The 
necessary  instruments  to  indicate  exist¬ 
ing  conditions  at  all  times  are  to  be  pro¬ 
vided  and  mounted  on  the  control  panel 
convenient  to  the  operating  levers  and 
switches.  Instruments  and  other  devices 
mounted  on  the  switchboard  are  to  be 
plainly  labeled  and  the  instruments  pro¬ 
vided  with  a  distinguishing  mark  to  in¬ 
dicate  full  load  conditions.  Metallic  cases 
of  all  permanently  installed  instruments 
and  the  secondary  windings  of  instru¬ 
ment  transformers  shall  be  permanently 
grounded. 

(g)  Locations:  Either  wheelhouse  or 
engineroom  control  may  be  used;  how¬ 
ever,  when  wheelhouse  control  is  used 
an  arrangement  shall  be  provided  where¬ 
by  the  propulsion  equipment  can  also  be 
controlled  from  the  engineroom,  except 
when  otJierwise  approved  for  small  ves¬ 
sels  for  limited  service.  When  the  equip¬ 
ment  is  arranged  for  control  from  two  or 
more  stations,  a  selector  switch  shall  be 
provided  for  connecting  the  control  cir¬ 
cuit  to  the  delegated  station  controller. 
This  selector  switch  shall  be  interlocked 
to  prevent  transfer  of  the  control  without 
removing  power  and  to  prevent  restart¬ 
ing  from  the  incoming  control  station 
until  the  control  is  first  returned  to  the 
“Off”  position. 

(h)  Indicators: 

(1)  When  two  or  more  control  stations 
are  provided,  indicating  lights  should  be 
located  at  each  control  to  show  the  sta¬ 
tion  which  is  in  control. 

(2)  When  two  or  more  control  sta¬ 
tions  are  provided,  additional  indicating 
lights  should  be  located  at  each  control 
station,  except  at  the  engineroom  con¬ 
trol,  to  show  whether  the  field  circuits 
are  energized  or  de-energized. 


(3)  A  propeller  shaft  speed  indicator 
should  also  be  provided  at  each  control 
station. 

(i)  Multiple  units:  Systems  having 
two  or  more  propulsion  generators  or 
two  or  more  motors  on  one  propeller 
shaft  should  be  so  arranged  that  any  unit 
may  be  cut  out  of  service  without  pre¬ 
venting  the  operation  of  the  remaining 
units. 

(j)  Ground  detection  and  protection 
from  electrical  faults:  Ground  detection 
together  with  means  of  protecting  the 
propulsion  generators  and  motors  from 
electrical  faults  should  be  provided.  For 
alternating-current  systems,  the  ground¬ 
ing  arrangment  of  the  generator  neutral 
should  limit  the  current  at  full  load  volt¬ 
age  to  not  more  than  20  amperes  upon  a 
fault  to  ground  in  the  propulsion  system. 
Phase  unbalance  and  ground  relays 
should  be  provided  which  will  open  the 
generator  and  motor  field  circuits  upon 
the  occurrence  of  a  fault.  For  direct-cur¬ 
rent  systems  the  ground  detector  may 
consist  of  a  voltmeter  or  lights.  Provi¬ 
sion  should  be  made  for  protection 
against  severe  overloads,  excessive  cur¬ 
rents,  and  electrical  faults  likely  to  result 
in  damage  to  the  plant.  Protective  equip¬ 
ment  should  be  capable  of  being  so  set 
as  not  to  operate  on  the  overloads  or 
overcurrents  experienced  in  a  heavy  sea¬ 
way  or  when  maneuvering. 

(k)  Features  for  other  services:  If  the 
propulsion  generator  is  used  for  other 
purposes  than  for  propulsion,  such  as 
dredging,  cargo  oil  pumps,  and  other  spe¬ 
cial  services,  overload  protection  in  the 
auxiliary  circuit  and  means  for  making 
voltage  adjustments  should  be  provided 
at  the  control  board.  When  propulsion 
alternating-current  generators  are  used 
for  other  services  for  operation  in  port, 
the  port  excitation  control  should  be  pro¬ 
vided  with  a  device  that  should  operate 
just  below  normal  idling  speed  of  the 
generator  to  automatically  remove 
excitation. 

(l)  Propulsion  control  apparatus  shall 
meet  the  test  requirements  of  section 
35  of  the  American  Bureau  of  Ship¬ 
ping  “Rules  for  Building  and  Classing 
of  Steel  Vessels”. 

Subpart  111  .40 — Distribution  Panel- 

boards  (Switchboard  and  Panel- 

board  Types) 

§111.40—1  General  requirements. 

(a)  Location.  Panelboards  should  be 
located  in  accessible  positions  and  not  in 
such  spaces  as  bunkers,  storerooms,  cargo 
holds,  compartments  allotted  alternately 
to  passengers  or  cargo  or  locations  ex¬ 
posed  to  the  weather. 

(b)  Enclosure.  The  enclosure  of  dis¬ 
tribution  panelboards  shall  be  as  fol¬ 
lows: 

(1)  Switchboard  type.  Distribution 
panels  of  the  switchboard  type,  unless 
installed  in  machinery  spaces  or  in  com¬ 
partments  assigned  exclusively  to  elec¬ 
tric  equipment  and  accessible  only  to 
qualified  personnel,  shall  be  completely 
enclosed  or  otherwise  protected  against 
accidental  contact  and  unauthorized 
operation. 

(2)  Panelboard  type.  Panelboards  not 
exposed  to  moisture,  and  particularly 


flush  mounted  panelboards  in  way  of 
joiner  work  in  passenger  and  crew  ac¬ 
commodations  and  public  spaces,  may  be 
of  nonwatertight  construction.  Elsewhere 
panelboards  generally  shall  be  of 
dripproof  construction. 

(3)  Watertight  panelboards.  Where 
panelboards  must  be  located  where  a 
watertight  enclosure  is  necessary,  the 
switches  shall  be  externally  operative. 

(c)  Lockirig.  The  cabinet  or  enclosing 
case  of  panelboards  shall  be  locked  closed 
where  accessible  to  passengers. 

(d)  Construction.  Switchboard  type 
panelboards  shall  conform  to  the  appli¬ 
cable  requirements  of  subpart  111.30 
except  that  units  constructed  to  be  com¬ 
pletely  serviced  from  the  front  need  not 
be  accessible  from  the  rear.  Unspecified 
panelboard  construction  details  shall 
conform  with  the  requirements  of  Un¬ 
derwriters’  Laboratories,  Inc.,  Standard 
for  Panelboards. 

(e)  Switching  devices.  Panelboards  for 
distribution  to  motors,  appliances,  light¬ 
ing,  or  other  branch  circuits,  except  gen¬ 
eral  alarm  circuits,  shall  be  fitted  with 
multipole  switches  or  circuit  breakers 
having  a  pole  for  each  conductor.  Over¬ 
current  protection  shall  be  provided  for 
each  ungrounded  conductor  of  feeders 
and  each  conductor  of  branch  circuits. 
For  setting  of  overcurrent  devices  see 
subpart  111.50.  The  rating  of  the  dis¬ 
connecting  device  shall  be  coordinated 
with  the  voltage  and  current  require¬ 
ments  of  the  load,  and  in  no  case  less 
than  30  amperes. 

(f)  Overcurrent  protection  of  and 
number  of  overcurrent  devices  on  one 
panelboard.  Not  more  than  42  overcur¬ 
rent  devices  of  a  lighting  or  appliance 
branch  circuit  panelboard  shall  be  in¬ 
stalled  in  any  one  cabinet.  Panelboards 
supplying  lighting  and  appliance  branch 
circuits  and  panelboards  having  switch¬ 
ing  devices  rated  at  30  amperes  or  less 
shall  have  overcurrent  protection  not  in 
excess  of  200  amperes. 

(g)  Relative  arrangement  of  switches 
and  fuses.  Panelboards  having  switches 
on  the  load  side  of  any  type  of  fuses 
shall  not  be  installed. 

(h)  Directory.  Panelboard  switching 
units  shall  be  numbered  and  the  panel- 
board  provided  with  a  circuit  directory 
card  and  cardholder.  After  installation 
the  directory  card  shall  be  marked  for 
each  circuit  with  the  circuit  designation, 
description  of  load  served,  and  the  rat¬ 
ing  or  setting  of  the  appropriate  over¬ 
current  protective  device. 

Subpart  111  .50 — Overcurrent 
Protection 

§  111.50—1  Installation  of  overciirrent 
protective  devices. 

(a)  General  requirements.  Overcur¬ 
rent  protection  for  conductors  is  pro¬ 
vided  for  the  purpose  of  opening  the 
electric  circuit  if  the  current  reaches  a 
value  which  will  cause  an  excessive  or 
dangerous  temperature  in  the  conduc¬ 
tor  or  conductor  insulation.  A  grounded 
conductor  is  considered  to  be  protected 
from  overcurrent  if  a  protective  device 
of  a  suitable  rating  or  setting  is  pro¬ 
vided  in  each  ungrounded  conductor  of 
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the  same  circuit,  except  as  otherwise  re¬ 
quired  by  paragraph  (d)  of  this  sec¬ 
tion.  For  the  minimum  size  of  the 
grounded  neutral  conductor  of  a  multi¬ 
wire  feeder  see  Table  111.60-10. 

(b)  Overcurrent  protection  of  conduc- 
tors.  Conductors  shall  be  protected  in 
accordance  with  their  current-carrying 
capacities,  as  given  in  Tables  111.60-1 
(e)(l)(i)  and  111.60-1  (e)  (1)  (ii) ,  except 
as  follows: 

(1)  Fuses.  If  the  allowable  current- 
carrying  capacity  of  the  conductor  does 
not  correspond  to  a  standard  size  fuse, 
the  next  larger  size  or  rating  may  be  used 
but  not  exceeding  150  percent  of  the 
allowable  current-carrying  capacity  of 
the  conductor.  Plug  fuses  and  fuseholders 
(see  §  1 11. 50-15  (b) )  shall  not  be  used  in 
circuits  exceeding  125  volts  between  con¬ 
ductors.  The  screw  shell  of  plug-type 
fuseholders  shall  be  connected  to  the 
load  of  the  circuit. 

(2)  Circuit  breakers.  If  the  allowable 
current-carrying  capacity  of  the  conduc¬ 
tor  does  not  correspond  to  a  standard 
rating  of  circuit  breakers,  the  next  larger 
rating  may  be  used  but  not  exceeding 
150  percent  of  the  allowable  current- 
carrying  capacity  of  the  conductor.  The 
effect  of  the  temperature  on  the  opera¬ 
tion  of  thermally  controlled  circuit 
breakers  should  be  taken  into  considera¬ 
tion  in  the  application  of  such  circuit 
breakers  when  they  are  subjected  to 
extremely  low  or  extremely  high 
temperatures. 

(c)  Thermal  devices.  Thermal  cutouts, 
thermal  relays,  and  other  devices  not 
designed  to  open  short  circuits,  shall  not 
be  used  for  protection  of  conductors 
against  overcurrent  due  to  short  circuits 
or  grounds,  but  may  be  used  to  protect 
motor  branch  circuit  conductors  from 
overload  if  said  devices  are  protected  in 
accordance  with  §  111.70-15(m) . 

(d)  Ungrounded  conductors.  An  over¬ 
current  device  (fuse  or  overcurrent  trip 
unit  of  a  circuit  breaker)  shall  be  placed 
in  each  ungrounded  conductor.  A  branch 
switch  or  circuit  breaker  shall  open  all 
conductors  of  the  circuit,  including 
grounded  conductors.  Individual  single¬ 
pole  circuit  breakers  with  operating  han¬ 
dles  yoked  together  may  be  used  for  the 
protection  of  each  conductor  of  un¬ 
grounded  two-wire  circuits. 

(e)  Grounded  conductor.  No  overcur¬ 
rent  device  shall  be  placed  in  any  perma¬ 
nently  grounded  conductor,  except  as 
permitted  in  this  paragraph. 

(1)  Simultaneous  opening.  When  the 
overcurrent  device  simultaneously  opens 
all  conductors  of  the  circuit. 

(2)  Motor-running  protection.  For 
motor-running  protection  as  provided  in 
§  111.70-15  (i)  and  (j). 

§  111.50— S  Locution  of  overourrcnl  pro¬ 
tective  device.s. 

(a)  Location  in  circuit.  Overcurrent 
devices  shall  be  located  at  the  point 
where  the  conductor  to  be  protected  re¬ 
ceives  its  supply,  except  as  provided  by 
this  paragraph, 

(1)  The  generator  overcurrent  protec¬ 
tive  device  shall  be  located  on  the  ship’s 
service  generator  switchboard  when  the 
generator  and  switchboard  are  located  in 
the  same  space  or  when  the  generator 
and  switchboard  are  located  in  different 
spaces  but  not  separated  by  more  than 


25  feet.  When  the  generator  and  switch¬ 
board  are  located  in  different  spaces  and 
separted  by  more  than  25  feet,  the  gener¬ 
ator  overcurrent  protective  device  shall 
be  located  in  the  same  space  as  the 
generator. 

(2)  The  overcurrent  protection  for 
shore  connection  conductors  shall  be  lo¬ 
cated  on  the  switchboard  to  which 
connected. 

(3)  If  the  overcurrent  device  protect¬ 
ing  the  larger  conductors  also  protects 
the  smaller  conductors  in  accordance 
with  Tables  111.60-l(e)  (1)  (i)  and 
111.61-1  (e)  (l)(ii). 

(4)  If  the  smaller  conductors  have  a 
current-carrying  capacity  of  not  less 
than  the  sum  of  the  allowable  current- 
carrying  capacities  for  the  conductors  of 
the  one  or  more  circuits  or  loads  sup¬ 
plied,  and  the  tap  is  not  over  5  feet  long 
and  does  not  extend  beyond  the  switch¬ 
board,  panelboard,  or  control  device 
which  it  supplies. 

(5)  If  the  smaller  conductors  have  a 
current-carrying  capacity  at  least  one- 
third  that  of  the  conductor  from  which 
they  are  supplied,  and  provided  the  tap 
is  suitably  protected  from  mechanical 
injury,  is  not  over  25  feet  long,  and 
terminates  in  a  single  circuit  breaker  or 
set  of  fuses  which  will  limit  the  load  on 
the  tap  to  that  allowed  by  Tables 
111.60-l(e)(l)(i)  and  111.60-1  (e)  (l)ii). 
Beyond  this  point  the  conductors  may 
supply  any  number  of  circuit  breakers 
or  sets  of  fuses. 

(b)  Location  on  vessel.  Overcurrent 
devices  shall  be  located  where  they  will 
be  readily  accessible:  not  exposed  to 
mechanical  injury;  not  in  the  vicinity  of 
easily  ignitible  material  nor  where  ex¬ 
plosive  gas  or  vapor  may  accmnulate; 
and,  preferably  in  combination  with  dis¬ 
tribution  panelboards,  switchboards, 
motor  controllers,  and  similar  electrical 
equipment. 

§  111.30—10  Enclosures  for  overciirrcnt 
protective  devices. 

(a)  General.  Overcurrent  devices  shall 
be  enclosed  in  metal  boxes  or  cabinets, 
unless  a  part  of  a  specially  approved 
assembly  which  affords  equivalent  pro¬ 
tection,  or  tmless  mounted  on  switch¬ 
boards,  panelboards,  or  controllers  lo¬ 
cated  in  compartments  or  enclosures  free 
from  easily  ignitable  material  and  ac¬ 
cessible  only  to  qualified  persons.  The 
operating  handle  of  a  circuit  breaker  may 
be  accessible  without  opening  a  door  or 
cover. 

(b)  Exposed  to  weather.  Enclosures 
for  overcurrent  devices  shall  not  be  in¬ 
stalled  in  locations  exposed  to  the 
weather,  unless  unavoidable,  in  which 
case  the  enclosure  shall  be  watertight. 

(c)  Disconnection  of  fuses  and  ther¬ 
mal  cutouts.  Disconnecting  means  shall 
be  provided  on  the  supply  side  of  and 
adjacent  to  all  cartridge  fuses  or  thermal 
cutouts  so  that  each  individual  circuit 
containing  fuses  or  thermal  cutouts  can 
be  independently  disconnected  from  the 
source  of  electrical  energy  except  as  in¬ 
dicated  in  this  paragraph. 

(1)  Instrument  fuses  located  on 
switchboards  operating  at  potentials 
not  exceeding  600  volts  need  not  have 
a  disconnecting  device  provided  a  fuse 
puller  is  available. 


(2)  A  single  disconnecting  means  may 
be  used  to  disconnect  a  group  of  circuits 
each  protected  by  fuses  or  thermal  cut¬ 
outs  under  the  conditions  described  in 
§  111.70-30(0). 

(3)  No  disconnect  means  shall  be  pro¬ 
vided  for  general  alarm  feeders  and 
branch  circuits  covered  by  §  113.25-10(b) 
of  this  chapter. 

(d)  Arcing  or  suddenly  moving  parts. 
Arcing  or  suddenly  moving  parts  shall 
comply  with  the  requirements  of  this 
paragraph. 

(1)  Fuses  and  circuit  breakers  shall 
be  so  located  or  shielded  that  persons 
will  not  be  burned  or  otherwise  injured 
by  their  operation. 

(2)  Handles  or  levers  of  circuit  break¬ 
ers,  and  similar  parts  which  may  move 
suddenly  in  such  a  way  that  persons  in 
the  vicinity  are  liable  to  be  injured  by 
being  struck  by  them,  shall  be  guarded 
or  isolated. 

§111.50—15  Construction  r:id  use  of 
overcurrent  devices. 

(a)  Fuse  types  prohibited.  Plug  fuses 
of  the  Edison-base  type  and  renewable 
link  cartridge-type  fuses  shall  not  be 
used. 

(b)  Plug  fuses  and  fuseholders  of 
Type  S.  Plug  fuses  and  fuseholders  of 
Type  S  may  be  employed  for  applica¬ 
tions  at  not  over  125  volts;  0  to  15  am¬ 
peres,  16  to  20  amperes,  and  21  to  30 
amperes. 

(c)  Cartridge  fuses  and  fuseholders. 
National  Electrical  Code  standard  non- 
renewable  cartridge  fuses  may  be  used 
for  applications  not  exceeding  600  volts, 
0  to  600  amperes.  Special  cartridge  fuses 
may  be  used  in  instriunents  and  the  like 
when  specifically  approved. 

(d)  Construction  and  marking  of 
fuses.  Puses  shall  be  constructed  in  ac¬ 
cordance  with  Underwriters’  Labora¬ 
tories,  Inc.,  “Standard  for  Puses.’’  Stand¬ 
ard  cartridge  fuses  shall  be  marked  with 
the  label  of  Underwriters’  Laboratories, 
Inc.  Special  cartridge  fuses  shall  be  in¬ 
spected  under  Underwriters’  Labora¬ 
tories,  Inc.,  reexamination  service. 

(e)  Circuit  breakers.  Circuit  breakers 
shall  conform  to  the  requirements  con¬ 
tained  in  this  paragraph. 

(1)  Method  of  operation.  In  general, 
circuit  breakers  shall  be  capable  of  being 
closed  or  opened  by  hand  without  em¬ 
ploying  any  other  source  of  power,  al¬ 
though  normal  op)eration  may  be  by 
other  power  such  as  electrical,  pneu¬ 
matic,  and  the  like.  Large  circuit  break¬ 
ers  which  are  to  be  closed  and  opened 
by  electrical,  pneumatic,  or  other  power 
shall  be  capable  of  being  closed  by  hand 
for  maintenance  purposes  and  shall  also 
be  capable  of  being  tripped  by  hand 
under  load  without  the  use  of  power. 

(2)  Injury  to  operator.  Circuit  break¬ 
ers  shall  be  arranged  and  mounted  so 
that  their  operation  is  not  likely  to  in¬ 
jure  the  operator. 

(3)  Indication.  Circuit  breakers  shall 
indicate  whether  they  are  in  the  open 
or  closed  position. 

(4)  Nontamper  able.  An  air  circuit 
breaker,  used  for  branch  circuits,  shall 
be  of  such  design  that  any  alteration  of 
its  trip  ix>int  (calibration) ,  or  in  the  time 
required  for  its  operation,  will  be 
difficult. 
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(5)  Marking.  Circuit  breakers  shall  be 
marked  with  their  rating  in  such  a  man¬ 
ner  that  the  marking  will  be  visible  after 
installation. 

(6)  Construction  and  interrupting 
rating.  The  construction  and  rating  of 
feeder  and  branch-circuit  circuit  break¬ 
ers  rated  not  more  than  600  amperes  and 
not  more  than  600  volts  shall  conform 
with  the  requirements  of  Underwriters’ 
Laboratories,  Inc.,  “Standard  for  Branch 
Circuit  and  Service  Circuit  Breakers,” 
except  as  indicated  in  this  subparagraph. 

(i)  Circuit  breakers  installed  in  en- 
ginerooms,  boilerrooms  and  auxiliary 
machinery  spaces  shall  be  calibrated  for 
an  ambient  temperature  of  50°  C.  and 
circuit  breakers  so  calibrated  may  be 
used  in  other  locations. 

(ii)  Circuit  breakers  with  interrupt¬ 
ing  ratings  of  over  10,000  amperes  should 
be  rated  according  to  the  applicable  Na¬ 
tional  Electrical  Manufacturers  Associa¬ 
tion  standard. 

(7)  Removable  from  front.  Circuit 
breakers  of  the  molded-case  type  when 
installed  on  generator  or  distribution 
switchboards  shall  be  mounted  or  ar¬ 
ranged  in  such  a  manner  that  the  circuit 
breaker  may  be  removed  from  the  front 
without  first  d^connecting  copper  or 
cable  connections  or  deenergizing  the 
supply. 

§  1 1 1  .SO— 20  Interrupting  rating  of  fuses 
and  circuit  breakers. 

(a)  General.  All  circuit  breakers  and 
all  fuses  shall  have  sufficient  interrupt¬ 
ing  capacity  to  interrupt  the  maximum 
short  circuit  current  available  at  the 
point  of  application  of  the  circuit  breaker 
or  fuse  in  the  electrical  system.  This 
paragraph  does  not  prohibit  the  use  of 
circuit  breakers  incorporating  current 
limiting  fuses. 

(b)  Current  limiting  fuses.  If  a  cur¬ 
rent  limiting  fuse  is  used  its  selection  and 
application  shall  be  governed  by  the  fol¬ 
lowing  design  parameters: 

(1)  The  maximum  fuse  rating  shall 
be  selected  which  will  give  adequate  pro¬ 
tection,  on  fault  currents,  to  the  device 
it  backs  up.  In  no  case  shall  the  device 
being  backed  up  be  called  upon  to  inter¬ 
rupt  fault  currents  in  excess  of  90  per¬ 
cent  of  its  interrupting  rating. 

(2)  Fault  currents  cleared  by  the  de¬ 
vice  backed  up  shall  not  cause  damage 
or  any  change  in  the  time-current  char¬ 
acteristics  of  the  current-limiting  fuse. 

(3)  Fuses  should  be  so  applied  that 
single-phase  operation  of  any  three- 
phase  connected  motor  will  be  precluded. 

(c)  Calculation  of  short-circuit  cur¬ 
rents.  The  available  short-circuit  cur¬ 
rent  should  be  determined  from  the  ag¬ 
gregate  contribution  of  all  generators 
that  can  be  simultaneously  operated  in 
parallel  and  of  the  largest  motor  load 
which  can  be  expected  to  be  in  operation, 
with  a  three-phase  fault  on  the  load 
terminals  of  the  protective  device.  Under 
these  conditions,  three-pole  circuit 
breakers  should  be  selected  on  the  basis 
of  the  average  asymmetrical  rms  value  of 
the  currents  in  the  three  phases;  fuses 
should  be  selected  on  the  basis  of  the 
maximum  asynunetrical  rms  value  of 
current  occurring  in  any  of  the  three 
phases.  Detailed  short-circuit  cmrent 
calculations  should  be  submitted  for  all 


systems  with  an  aggregate  generating 
capacity  in  excess  of  750  kilowatts.  For 
smaller  systems  when  calculations  are 
not  submitted  and  for  preliminary  pur¬ 
poses  on  all  systems,  the  following  short- 
circuit  currents  are  assumed  unless  im- 
usual  machine  subtransient  reactances 
are  specified  or  known  to  exist. 

(i>  The  maximum  short-circuit  cur¬ 
rent  of  a  direct-current  system  will  be 
assumed  to  be  equal  to  10  times  the 
aggregate  normal  rated  generator  cur¬ 
rents  plus  six  times  the  aggregate  nor¬ 
mal  rated  current  of  all  motors  which 
may  be  in  opgration. 

(ii)  The  maximum  asymmetrical 
short-circuit  current  for  AC  systems 
shall  be  assiuned  to  be  equal  to  10  times 
the  aggregate  normal  rated  generator 
currents  plus  four  times  the  aggregate 
normal  rated  current  of  all  motors  which 
may  be  in  operation. 

(iii)  The  average  asymmetrical  short- 
circuit  current  for  AC  systems  shall  be 
assumed  to  be  equal  to  8V2  times  the 
aggregate  normal  rated  generator  cur¬ 
rents  plus  31/2  times  the  aggregate  nor¬ 
mal  rated  current  of  all  motors  which 
may  be  in  operation. 

§111.50—25  System  protection. 

(a)  General.  Insofar  as  is  possible,  the 
selection,  arrangements  and  performance 
of  the  various  overcurrent  protective  de¬ 
vices  should  be  made  with  the  following 
objectives  in  mind: 

(1)  Continuity  of  service.  Continuity 
of  service  under  short-circuit  conditions 
through  the  selective  operation  of  the 
various  protective  devices. 

(2)  High-speed  clearance.  High-speed 
clearance  of  low  impedance  short  circuits 
in  order  that  short-circuit  currents  of 
large  magnitude  will  cause  minimum 
damage  to  the  system  and  equipment 
and  minimize  the  hazard  of  fire. 

Subpart  111.55 — Switches  and 
Circuit  Breakers 

§111.55—1  General  requirements. 

(a)  Grounded  conductor.  No  switch  or 
circuit  breaker  shall  disconnect  the 
groimded  conductor  of  a  circuit  imless 
the  switch  or  circuit  breaker  simultane¬ 
ously  disconnects  the  ungroxmded  con¬ 
ductor  or  conductors. 

(b)  Three-way  and  four-way  switches. 
Three-way  and  four-way  switches  shall 
be  so  wired  that  all  switching  is  done 
only  in  the  tmgrounded  circuit  conductor. 

(c)  Enclosures.  Switches  and  circuit 
breakers,  except  pendent  and  surface- 
type  snap  switches  and  knife  switches 
mounted  on  an  open-faced  switchboard 
or  panelboard,  shall  be  of  the  externally 
operative  type  enclosed  in  metal  boxes  or 
cabinets. 

(d)  Knife  switches.  (1)  Single-throw 
knife  switches  shall  be  so  placed  that 
gravity  will  not  tend  to  close  them. 
Double-throw  knife  switches  may  be 
mounted  so  that  the  throw  will  be  either 
vertical  or  horizontal  as  preferred,  but, 
if  the  throw  be  vertical,  a  locking  device 
shall  be  provided  which  will  insure  the 
blade  remaining  in  the  open  position 
when  so  set. 

(2)  Knife  switches  rated  for  more 
than  1,200  amperes  at  250  volts  or  less, 
and  for  more  than  600  amperes  at  251 


to  600  volts,  shall  be  used  only  as  isolat¬ 
ing  switches  and  shall  not  be  opened 
under  load.  To  interrupt  currents  greater 
than  1,200  amperes  at  250  volts  or  less, 
or  600  ami^res  at  251  to  600  volts,  a 
circuit  breaker  or  a  switch  of  special 
design  approved  for  such  purpose  shall 
be  used.  Knife  switches  of  lower  rating 
may  be  used  as  general  use  switches  and 
may  be  opened  under  load.  Motor- 
circuit  switches  may  be  of  the  knife 
switch  type.  (See  §  111.70-30  (d),  (e), 
and  (f)). 

(3)  Knife  switches,  unless  of  the 
double-throw  type,  shall  be  so  connected 
that  the  blades  are  dead  when  the  switch 
is  in  the  open  position. 

(e)  Circuit  connections.  Circuits  shall 
be  connected  to  the  fuse  end  of  switches 
and  to  the  coil  end  of  circuit  breakers, 
except  that  generators  or  incoming  feed¬ 
ers  may  be  connected  to  either  end  of 
circuit  breakers. 

(f)  Accessibility  and  grouping . 
Switches  and  circuit  breakers,  so  far  as 
practicable,  shall  be  readily  accessible 
and  shall  be  grouped. 

(g)  Circuit  breakers  as  switches.  A 
circuit  breaker  operable  directly  by  ap¬ 
plying  the  hand  to  a  lever  or  handle  may 
serve  as  a  switch  provided  it  has  the 
number  of  poles  required  for  such  switch. 

(h)  Grounding  of  enclosures.  Enclo¬ 
sures  for  switches  or  circuit  breakers 
shall  be  grounded. 

(i)  Rating  of  snap  switches.  Snap 
switches  shall  be  rated  as  described  in 
this  subparagraph  depending  upon  the 
load  controlled. 

(1)  Non-inductive  loads.  For  non-in¬ 
ductive  load^.  other  than  tungsten-fila¬ 
ment  lamps,  switches  shall  have  an 
ampere  rating  not  less  than  the  ampere 
rating  of  the  load. 

(2)  Tungsten-filament  lamp  loads. 
For  timgsten-filament  lamp  loads,  and 
for  combined  tungsten-filament  and 
non-inductive  loads,  switches  shall  have 
a  “T”  rating  not  less  than  the  ampere 
rating  of  the  load. 

(3)  Inductive  loads.  Switches  con¬ 
trolling  inductive  loads  shall  have  an 
ampere  rating  twice  the  ampere  rating 
of  the  load  unless  they  are  of  a  type  ap¬ 
proved  as  part  of  an  assembly  or  for  the 
purpose  employed. 

(4)  Motor-circuit  switches .  For 
switches  controlling  motors  see 
§  111.70-30. 

§111.55—5  Dclailed  requirenienis. 

(a)  Circuit  breakers.  Circuit  breakers 
shall  comply  with  §  111.50-15(e). 

(b)  Knife  switches.  The  construction 
of  knife  switches  shall  conform  to  the  re¬ 
quirements  of  Underwriters’  Laborato¬ 
ries,  Inc.,  “Standard  for  Knife  Switches”. 

(c)  Snap  switches.  The  construction 
of  snap  switches  shall  conform  with  the 
requirements  of  Underwriters’  Labora¬ 
tories,  Inc.,  “Standard  for  Snap 
Switches,”  and  the  switches  shall  be  so 
labeled. 

(d)  Enclosed  switches.  Enclosed 
switches  shall  conform  to  the  require¬ 
ments  of  Underwriters’  Laboratories,  Inc., 
“Standard  for  Enclosed  Switches,”  ex¬ 
cept  that  sheet  metal  enclosures  shall  not 
be  employed  for  use  in  corrosive  locations 
unless  one  of  the  conditions  covered  in 
this  subparagraph  is  complied  with: 
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(1)  The  enclosure  is  fabricated  of 
corrosion-resistant  material. 

(2)  The  enclosure  is  fabricated  of  sheet 
steel  not  less  than  Vs -inch  in  thickness 
and  hot  dip  galvanized  after  fabrication. 

(3)  The  enclosure  is  fabricated  of 
sheet  steel  not  less  than  %G-inch  in 
thickness  and  given  a  corrosion-resistant 
finish  in  accordance  with  §  110.15-40  of 
this  subchapter. 

Subpart  111.60 — Wiring  Materials 
and  Methods 

§  1 1 1.60—1  Electric  cable. 

(a)  General.  The  intent  and  purpose 
of  this  section  is  to  provide  that  conduc¬ 
tors  shall  have  mechanical  strength,  in¬ 
sulation,  and  current-carrying  capacity 
adequate  for  the  particular  conditions 
under  which  they  are  used. 

(b)  Construction.  Electric  cables  shall 
be  constructed  and  tested  by  the  manu¬ 
facturer  in  accordance  with  the  require¬ 
ments  of  section  18,  IEEE  Standard 
No.  45. 

(1)  Classes  of  cables.  The  classes  of 
cables  covered  by  this  standard  are: 

(i)  Lighting  and  power  cables. 

(ii)  Multiconductor  cable. 

(iii)  Commimication  and  telephone 
cable 

(iv)  Intercabin  telephone  cable. 

(V)  Switchboard  wire. 


(2)  Corrosive  locations.  The  armor  of 
cables  in  corrosive  locations  shall  be 
either  bronze  or  aluminum  and  the 
sheath  on  mineral  insulated-metal 
sheathed  cables  shall  be  seamless  an¬ 
nealed  copper. 

(3)  Dry  locations.  Cables  for  installa¬ 
tion  in  dry  locations  shall  be  any  cable 
constructed  and  classed  as  to  type  of 
insulation  and  mechanical  covering  in 
accordance  with  paragraph  (b)  (2)  and 
(3)  of  this  section. 

(4)  Power  and  lighting  cable.  Cable 
for  power  and  lighting  applications  shall 
be  power  and  lighting  cable  of  the  types 
described  in  this  subpart  except  that 
600 -volt  communication  cable  may  be 
used  in  control  and  indicating  circuits 
of  power  and  lighting  equipment. 

(5)  Interior  communication  and  tele¬ 
phone  cable.  Cable  for  interior  communi¬ 
cation  apparatus  operating  on  potentials 
not  exceeding  300  volts  shall  be  either 
commimication  cable,  telephone  cable, 
or  power  and  lighting  cable  of  the  types 

•  described  in  this  subpart. 

(6)  Intercabin  telephone  cable.  Inter¬ 
cabin  telephone  cable  may  be  used  for 


telephone  systems  installed  for  the  con¬ 
venience  of  passengers  or  crew  and  not 
essential  for  the  operation  of  the  vessel. 

(7)  Bell  wire.  Bell  wire  may  be  used 
for  call  bell  circuits  of  25  volts  or  less  in¬ 
stalled  for  the  convenience  of  passengers 
or  crew  if  properly  installed  in  protected 
raceways. 

(8)  Switchboard  wire.  Switchboard 
wire  may  be  used  only  on  switchboards, 
motor  controllers  and  the  like. 

(9)  Multiconduetor.  Multiconductor 
cable  may  be  used  for  instrumentation 
circuits  provided  the  cable  contains  seven 
or  more  conductors,  the  average  current 
per  conductor  does  not  exceed  2  amperes, 
and  the  maximum  current  in  any  one 
conductor  does  not  exceed  3  amperes. 

(e)  Current-carrying  capacity — (1) 
General.  The  maximum  current-carrying 
capacities  of  electric  lighting  and  power 
cables  for  continuous  service  are  given 
in  Tables  111.60-l(e)  (1)  (i)  and  111.60- 
l(e)(l)(ii).  The  maximum  current- 
carrying  capacity  of  interior  communi¬ 
cation  cable  is  7.5  amperes. 


Tari.k  111.00-1  (c)  (1)  (i) — W'litKS  AN’D  Oabi.es’ — Maximum  CrRRENT-CARUYiNo  Capacities, 
Direct-Current,  for  Continuous  Service,  50“  C.  A.mbient^  s  ^Concentric  Stranding,  000 
Voi.Ts*  or  Less,  Direct-Current)  (Alternating-Current  Ratings  for  Cables  Are  the  Same 
AS  Liven  for  Direct-Current  up  to  700,000  Circular  Mils  ;  for  700,000  Circular  Mils  and 
Above,  See  Table  111.00-1  (p)  (1)  (ii) ) 


(vi)  Bell  ware. 

(2)  Cable  classes  by  type  of  insula¬ 
tion.  The  above  cables  are  classed  in  ac¬ 
cordance  with  the  type  of  conductor  in-  - 
sulation  as; 

(i)  Rubber  insulated  (75  C)  and  - 
(85  0. 

(ii)  Varnished  cloth. 

(iii)  Asbestos- varnished  cloth. 

(iv)  Thermoplastic  insulated. 

(v)  Mineral  insulated. 

(vi)  Asbestos  thermoplastic  insulated. 

(vii)  Silicone  insulated. 

(3)  Cable  classes,  by  type  of  mechan¬ 
ical  covering.  The  above  cables  ere 
classed  in  accordance  with  the  type  of 
mechanical  covering  as; 

(i)  Braid  and  armor. 

(ii)  Lead  and  armor. 

(iii)  Moisture  resistant  jacket,  type 
T  or  N  as  designated,  and  armor. 

(iv)  Moisture  resistant  jacket  un- 
armored  (for  NEC  portable  cords  and 
telephone  cable  only) . 

(V)  Mineral  insulated  metal  sheathed, 
type  MI. 

(c)  Cable  marking.  Cable  complying 
with  the  requirements  of  this  section 
shall  be  identified  by  providing  a  marker 
tape  under  the  cable  sheath.  The  marker 
tape  shall  give  at  regular  and  frequent 
intervals;  (1)  Manufacturer,  (2)  appli¬ 
cable  specification,  and  (3)  year  of  man¬ 
ufacture. 

(d)  Cable  applications — (1)  Damp  or 
wet  locations.  Electric  cable  for  installa¬ 
tion  in  damp  or  wet  locations  shall  have 
an  outer  covering  of  lead  and  armor, 
moisture  resistant  jacket  and  armor  or  . 
mineral  insulated-metal  sheathed.  The 
cable  insulation  may  be  either  rubber, 
thermoplastic,  varnished  cloth,  asbestos- 
varnished  cloth,  asbestos  thermoplastic, 
mineral,  or  sUicone,  except  that  rubber 
or  thermoplastic  insulated  power  and 
lighting  cable  shall  not  be  used  in  loca¬ 
tions  where  the  ambient  temperature  ex¬ 
ceeds  50*  C. 


Current  in  amperes 

Conductor  size  - — 

l-comiuctor  2-conductor  3-conductor 

Area  (cir-  Nearest  R  V  AV  MI  R  V  AV  MI  R  V  AV  MI 

cular  mils)  AW(i 


2,000,000  .  1.048  1,380  1,538  . . 

1,750,000  .  034  1,231  1,373  . 

1,500,000  .  846  1,0(15  1,228  . 

1,2.')0,(X)0  .  743  970  1,020  . 

1, 000, 000  .  640  831  925  . 

(•50, 000  .  617  812  904  . 

(KXt.OOO .  592  779  866  . 

850, 000  .  578  752  838  . 

800,000  .  557  725  807  . .  ... 

750,000  .  ,538  6(t6  776  . . . 

700. 0(K) .  516  666  741  . 

650,000  .  486  623  694  382  503  .560  331  428  476  . 

6(K),000  .  46(i  697  (»5  363  481  .536  317  407  452  . 

550,000  .  441  5(a  627  344  462  514  302  386  428  . 

.500.000  .  418  534  594  .  323  431  480  .  285  367  408  . 

450,000  .  392  498  554  3(Xi  406  452  265  341  379  . 

4(XI,(XKI .  369  464  516  .  284  377  418  .  248  319  354  . 

3,50,000  .  340  42'.»  477  .  261  351  390  .  230  294  327  . 

3(X),  000  .  301  389  432  .  238  315  351  .  209  267  297  . 

2,V).(XX) . .  270  348  387  .  212  281  312  .  186  ’  238  264  . 

212,000  4/0  241  310  .345  308  193  2.54  283  169  215  239  . 

168,  (XX)  3/0  208  273  304  264  167  223  248  148  187  208 

133,  (XM)  2/0  180  237  2(>4  228  145  194  214  130  163  181 

l(Xi,0(X)  1/0  155  206  229  KXi  128  170  189  112  142  158 

83,700  1  133  177  197  168  111  148  165  '98  122  135 

66.4(X)  2  115  1,52  169  144  96  128  142  86  106  118 

52,600  3  99  132  147  124  85  111  124  76  92  102 

41,7(X)  4  85  114  127  108  74  97  108  72  66  80  89  72 

33,  KX)  5  71  99  110  94  64  85  95  63  57  70  78  63 

26,3(X)  6  63  86  96  80  .V.  74  82  56  49  61  67  56 

20,800  7  .54  74  82  .  49  (H  71  .  44  52  58 

16,  ,500  8  46  (Xi  73  56  42  53  61  40  39  46  51  4'd 

10.4(X)  10  34  49  .54  44  32  42  47  32  29  35  39  32 

6,  .530  12  24  32  35  32  22  27  30  24  21  23  26  24 

4, 110  14  15  .  20  34  14  .  19  20  13  .  17  20 


'  Tile  values  (riven  in  this  table  may  be  used  provided  the  cable  Installation  Is  limited  to  double  bankinir.  Where  this 
limitation  is  exceeded,  the  values  given  in  this  table  shall  be  decreased  5  percent  for  each  additional  bank. 

2  The  values  given  in  this  table  are  based  upon  an  ambient  temperature  of  50°  C  and  maximum  conductoi  temper¬ 
atures  of: 

75  °  C  for  rubber  (R)  insulated  cables; 

85°  C  for  varnished  cloth  (VC)  insulated  cables;  mineral  insulated  (MI)  cables;  and 
95°  C  for  asliestos-varnlslied  cloth  (A VC)  insulated  cables. 

2  If  ambient  temperatures  differ  from  50°  C  the  value  shown  above  shall  be  multiplied  by  the  following  .'actors: 


Ambient  temperature 

40°  C 

60°  C  70°  C 

1.18 

_  1. 13 

0.84  . . . 

Asbestos-varnislied  cloth  insulated  cables . 

_  1.11 

0. 88  0.  75 

*  For  voltages  greater  than  600  volts,  current  rating  shall  be  decreased  2  percent  for  eacli  tliousand  volts  increase  over 
600  volts. 
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Table  111. 60-l(e)(l){ii)*— Wires  and  Cables— Maximum  Curbent-Carrtino  CAPAanES,  Alternating  Cur¬ 
rent  FOR  Continuous  Service  (Values  Are  in  Amperes— 600  Volts  or  Less).  (ALTERNAnNO-CuRREKT 
Ratings  por  Cables  of  Less  Than  TOO, 000  Circular  Mils  Are  the  Same  as  Those  for  Cables  Given  in 
Table  111.60-l(e)(l)(l)) 

[60-cycle  alternating  current] 


s 


Conductor  size 

Concentrically  stranded  conductor 

Annular  conductor 

Area  in 

Rubber 

Vamisbed  cloth 

Asbestos- 

Varnished  cloth 

Asbestos- 

circuiar  mils 

insulated 

insulated 

▼amished  cloth 

Insulated 

yamished  cloth 

insulated 

insulated 

2,000,000 

932 

1,229 

1,440 

1,417 

1,590 

1,750,000 

864 

1, 125 

1,305 

1,294 

1, 450 

1,500,000 

791 

1,023 

1,199 

1,160 

1,315 

1,  -250, 000 

719 

920 

1, 070 

1,021 

1,150 

1,000,000 

631 

808 

925 

877 

<150,000 

609 

790 

899 

840 

955 

000,000 

587 

760 

867 

803 

920 

850,000 

568 

735 

838 

777 

885 

800,000 

548 

711 

803 

747 

848 

750,000 

529 

683 

775 

708 

810 

700,000 

509 

656 

740 

675 

775 

>  Footnotes  1,  2, 3,  and  4  of  table  111.60-l{e)(l)(l)  are  applicable  to  this  table. 


(2)  Conductors  in  multiple.  Conduc¬ 
tors  may  be  rim  in  multiple  provided  they 
are  of  the  same  length  and  have  the  same 
circular  mil  area  and  type  of  insulation. 
Where  conductors  are  run  in  multiple, 
they  shall  be  arranged  and  terminated 
at  both  ends  in  such  a  manner  as  to  in¬ 
sure  equal  division  of  the  total  current 
between  aU  conductors  that  are 
involved. 

(f)  Temperature  limitation.  No  cable 
shall  be  used  under  such  condition  that 
its  temperature,  even  when  carrying  cur¬ 
rent,  will  exceed  the  temperatures  spec¬ 
ified  in  Tables  111.60-1  (e)  (1)  (i)  for  the 
type  of  insulation  involved. 

(g)  Conductor  size  for  varnished  cloth 
insulated  cables.  Varnished  cloth  in¬ 
sulated  power  and  lighting  cables  in  sizes 
smaller,  than  No.  12  AWG  shall  not  be 
used.  Rubber  thermoplastic,  or  asbestos- 
varnished  cloth  insulated  power  and 
lighting  cables  may  be  used  in  size  No.  14 
AWG  and  larger. 

(h)  Substitute  cable.  Electric  cable 
constructed  in  accordance  with  Military 
Specifications  MIL-C-915  or  MIIr-C-2194 
may  be  substituted  for  the  equivalent 
IEEE  type  cable  specified  in  this  Section. 
Type  MSCA  cable  (MILr-C-2194)  may 
be  used  as  a  substitute  or  commimication 
and  telephone  cable  constructed  in  ac¬ 
cordance  with  IEEE  Standard  No.  45. 
The  maximum  current  for  any  conductor 
shall  not  exceed  the  current-carrying 
capacities  specified  in  the  publication 
“Cable  Comparison  Guide,”  NavShips 
250-660-23. 

(i)  Special  purpose  cable — (1)  Instru¬ 
mentation  cable.  Electric  cable  con¬ 
structed  in  accordance  with  Military 
Specifications  MIL-C-915,  MILi-C-2194 


or  MIL-C-23206  of  the  types  TTHFWA, 
TTRSA,  PI,  ISWA,  2SWA,  3SWA,  may  be 
used  for  instrumentation  circuits  to  con¬ 
nect  such  items  as  indicator  lights,  sen¬ 
sors,  selector  switches,  and  pushbuttons 
where  the  voltage  of  the  circuit  does  not 
exceed  100  volts.  The  maximum  current 
for  any  conductor  shall  not  exceed  the 
current-carrying  capacities  specified  in 
the  publication  “Cable  Comparison 
Guide,”  NavShips  250-660-23. 

(2 )  Thermocouple  cable.  Electric  cable 
constructed  in  accordance  with  Military 
Specification  MIL-C-915  of  the  types 
PBJX,  PBTM  and  PBTX  may  be  used  as 
conductors  between  thermocouple  sen¬ 
sors  and  their  registering  equipment. 

(3)  Other  types  of  cable.  Other  types 
of  cable  will  be  given  special  considera¬ 
tion  by  the  Commandant  where  the  cable 
does  not  penetrate  a  watertight  bulkhead 
and  is  suitably  protected  from  mechani¬ 
cal  damage. 

(j)  Alternating-current  cable  instal¬ 
lations.  In  order  to  avoid  overheating  by 
induction  all  phase  wires  should  be  con¬ 
tained  within  the  same  armor  by  use  of 
multiple  conductor  cables.  Single- 
conductor  cables  may  be  used  when 
carrying  negligible  currents  or  when  all 
the  following  conditions  are  met. 

(1)  Single-conductor  alternating-cur¬ 
rent  cables  are  to  be  supported  on 
nonfragile  insulators  and  the  protective 
metal  covering  of  each  rim  of  cable 
should  be  groimded  at  the  middle  only. 

(2)  Closed  magnetic  circuits  around 
individu£il  cables  are  not  permitted  and 
magnetic  materials  between  cables  of  a 
group  should  be  avoided. 

(3)  In  order  to  minimize  harmful  in¬ 
ductive  effect,  cables  in  groups  of  con¬ 
siderable  length  should  be  transposed. 


(k)  Multiconductor  alternating -cur¬ 
rent  cables.  Multiconductor  alternating- 
current  cables  are  to  be  mounted  on 
approved  supports  and  if  provided,  the 
lead  sheath  shall  be  grounded  at  several 
points.  ' 

(l)  Deck  and  bulkhead  penetrations. 
Where  cables  pass  through  watertight 
decks  or  bulkheads,  a  watertight  stufiSng 
tube  shall  be  employed.  Where  cables 
pass  through  nonwatertight  bulkheads, 
beams  or  similar  structural  parts  where 
the  bearing  surface  is  less  than  one- 
fourth  inch,  the  holes  shall  be  fitted  with 
bushings  having  rounded  edges  and  a 
bearing  surface  for  the  cable  of  at  least 
one-fourth  inch  in  length.  Where  cables 
pass  through  nonwatertight  bulkheads, 
deck  beams,  or  similar  structural  parts 
where  the  bearing  surface  is  one-fourth 
inch  or  greater  in  length,  all  burrs  shall 
be  removed  in  way  of  the  hole  and  sharp 
edges  shall  be  eliminated.  Where  cables 
pierce  main  vertical  zone  bulkheads,  ar¬ 
rangements  shall  be  made  to  ensure  that 
the  fire-resistance  of  the  bulkhead  is 
not  impaired. 

(m)  Grounding  of  cable  metallic 
covering.  For  multiconductor  multiphase 
cable  each  metallic-sheathed  cable  and 
each  armored  cable  are  to  have  the  me¬ 
tallic  covering  electrically  and  mechani¬ 
cally  continuous  and  grounded  to  the 
metal  hull  at  each  end  of  the  run,  except 
that  final  subcircuits  may  be  grounded 
at  the  supply  end  only.  Single  conductor 
alternating-current  cable  shall  be 
grounded  at  the  midpoint  only. 

(n)  Mechanical  protection.  All  cables 
in  bunkers  and  where  particularly  liable 
to  damage  such  as  locations  in  way  of 
cargo  ports,  hatches,  tank  tops,  and 
where  passing  through  decks,  shall  be 
protected  by  ronovable  metal  coverings, 
angle  irons,  pipe,  or  other  equivalent 
means.  All  such  metallic  coverings  are 
to  be  electrically  continuous  and 
grounded  to  the  metal  hull.  Horizontal 
pipes  or  the  equivalent  used  for  cable 
protection  should  be  provided  with 
drainage  holes,  and,  where  they  are 
carried  through  decks  or  bulkheads,  ar¬ 
rangements  should  be  made  to  insure 
the  integrity  of  the  water  or  gas-tight¬ 
ness  of  the  structure. 

§  111.60—5  Portable  electric  cord  and 
fixture  wire. 

(a)  General.  The  construction  of  port¬ 
able  electric  cords  and  fixture  wire  shall 
be  in  accordance  with  Underwriters’ 
Laboratories,  Inc.,  “Standard  for  Flex¬ 
ible  Cord  and  Fixture  Wire.” 


>  ' 
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Table  111.60-5  (b)^ — Portable  Cords 


Trade  name 


(National 

Electrical 

Code) 


Lamp  cord— . 

Twisted  portable  cord . 

Reinforced  cord . | 

MoLsturcproof  reinforced  cord— | 

Braided  lioavy  duty  cord . 

Junior  liard  service  cord . | 

Hard  service  cord . 


C 

PD 

P-2 

P 

P\V-2 

PW 


SJ 

SJO 

8JT 

S 

SO 

ST 

nc 


.  iiu 

Heater  cord . |  IIPU 

Rubber-jacketed  heater  cord. ...  11^ 

Jacketed  heater  cord .  HS 

Heat- and  moisture-resistant  AVPD 

Bobber-jacketed  heat-resistant  AFSJ,  APS 
cord. 


Elevator  cable  . 


E 

EO 

ET 


Maxi- 

Braid  on 

mum 

Conductor  insulation 

each  con- 

volt- 

ductor 

age 

300 

300 

..do . 

300 

600 

^ _ do . 

..do. . 

300 

600 

i....do . 

..do . 

/ 

>  300 

(....do . 

300 

{Thermoplastic  or 
(  rubber. 

None . 

600 

{Thermoplastic  or 

..do . 

(  rubber. 

}  300 

Rubber  and  asbestos.. 

Cotton... 

300 

. do . 

-.do . 

300 

..do . 

300 

Asbestos  and  var- 

—do . 

nished  cloth. 

300 

Impregnated  iisbestos. 

..do . 

1  300 

(Rubber . 

Cotton... 

(Thermopla-stic . 

Rayon... 

Cord  outer  covertag 


Maxi¬ 
mum 
tempera¬ 
ture  ®C. 


Use 


.  None . 

.  Cotton  or  rayon . . 

.  Cotton  over  rubber  filler . 

.  Cotton,  moisture-resistant  finish 
over  rubber  filler. 

.  Two  cotton,  moisture-resistant  fin¬ 
ish. 

(Rubber . 

.(Oil-resistant  compound . 

(Thermoplastic . 

{Rubber . 1 

Oil  resistant  compound . > 

Thermoplastic . ) 

.fNone . i 

.iCotton  or  rayon  . . / 

.  Cotton  and  rubber . 

.  Cotton,  and  rubber  or  neoprene . 

.  Asbestos,  flame-retardant,  moisture 
resistant. 

.  Rubber . 

[Three  cotton,  outer  one  flame-re 
I  tardant,  moisture-resistant.) 

'-{One  cotton  and  neoprene  jacket)... 
■(Three  cotton,  outer  one  flame-re- 
l  tardant,  moisture-resistant.) 


60  Dry  places _ Not  hard  usage. 

60 . do.... .  Do. 


60 . do . 

60 . do . 

60 . do . 


Do. 

Do. 


•60  Damp  places..  Hard  usage. 

60 . do . Extra  hard 

usage. 

90  Dry  places _ Not  hard  usage. 

)  90  Damp  places..  Hard  usage. 

)  90 . do .  Do. 

110  Dry  places _ Not  hard  usage. 

)  150  Damp  places..  Hard  usage. 


60  Elevator  lighting  and  control. 


•  The  temperature  limit  for  Type  SJ,  SJO,  or  SJT  cord  is  75®  C  Instead  of  60°  C 
ilbotli  the  conductor  insulation  and  jacket  employ  compounds  which  arc  recognized 
as  suitable  for  use  at  75°  C.  Such  cords  arc  recognized  specifically  for  use  on  electric 
refrigerators  or  in  similar  applications  on  appliances  where  cord  replacement  is  not 
a  problem.  Such  cords  shall  be  marked  by  liaving  a  green  thread  (which  indicates  a 
temperature  limit  or  75°  C)  either  immediately  under  the  Insulation  or  under  the 
separator  of  one  conductor.  ,  .  .  , 

J  The  temperature  limit  indicated  applies  only  to  the  individual  conductors  where 


tlie  cord  is  employed  within  an  appliance.  The  temperature  limit  on  the  jacket 
of  Type  IIS  rubber-jacketed  heater  cord  and  Type  AES  or  AFSJ  rubber-jacketed 
heat-resistant  cord  is  limited  to  75°  C.  The  temperature  limit  on  the  jacket  of  Typo 
HSJ  rubber-jacketed  heater  cord  is  limited  to  60°  C.  unless  the  jacket  is  marked  by 
means  of  indent  printing  or  Indelible-ink  printing  at  intervals  of  two  feet  or  less 
with  the  value  “75°  C." 

)  Rubber-filled  or  varnished  tajics  may  be  substituted  for  the  inner  braids. 


(b)  Application,  portable  cords.  Port¬ 
able  ^cords  may  be  used  only  for  the 
connection  of  portable  lamps  or  appli¬ 
ances  and  for  the  connection  of  station¬ 
ary  lamps  or  small  stationary  equipment 
not  suitable  for  fixed  wiling.  When  used 
they  shall  be  of  the  type  indicated  in 
Table  111.60-5(b).  Types  of  portable 
cords  other  than  those  listed  in  Table 

III. 60-5(b)  and  the  uses  for  the  types 
listed  other  than  those  uses  permitted  by 
this  paragraph  shall  be  subject  to  special 
investigation  and  shall  not  be  employed 
before  being  approved. 

(1)  Damp  or  wet  locations  or  for  hard 
service.  Portable  cords  for  use  in  damp 
or  wet  locations  or  for  hard  service  shall 
be  type  S.  SO,  ST,  SJ,  SJO,  SJT,  HS, 

HSJ,  APS,  or  AFSJ,  and  portable  cords 
for  use  where  exposed  to  oil  or  oil  vapor 
shall  be  type  SO  or  SJO. 

(2)  Dry  locations.  Portable  cords  for 
use  in  dry  locations  and  not  for  hard 
services  shall  be  type  C,  P,  P-2,  PD,  PW, 
PW-2,  K,  HC,  HPD,  AVPD,  or  one  of  the 
types  listed  for  damp  or  wet  locations  in 
subparagraph  (1)  of  this  paragraph. 

(3)  Extra  hard  service.  Portable  cords 
for  use  in  damp  or  wet  locations  and  re¬ 
quiring  a  length  in  excess  of  5  feet  shall 
be  type  S,  SO,  or  ST. 

(c)  Allowable  current-carrying  capac¬ 
ity.  The  allowable  current-carrying 
capacities  of  fi3xible  cord  and  fixture 
wire  are  given  in  Table  111.60-5(c). 

(d)  Conductor  size.  Portable  cord  or 
fixture  wire  shall  not  be  smaller  than  No. 
18  AWG. 

(e)  Splices.  Portable  cords  shall  be 
used  only  in  continuous  lengths  without 
splices  or  taps. 


(f)  Pull  at  joints  and  terminals.  Port¬ 
able  cords  shall  be  so  connected  to  de¬ 
vices  and  to  fittings  that  tension  will  not 
be  transmitted  to  joints  or  terminal 
screws.  This  shall  be  accomplished  by  a 
knot  in  the  cord,  winding  with  tape,  by 
a  special  fitting  designed  for  that  pur¬ 
pose,  or  by  other  equivalent  means. 


(h)  Fixture  wire,  voltage  limitation. 
Fixture  wire  shall  not  be  used  for  appli¬ 
cations  exceeding  300  volts. 

(i)  Fixture  wire,  stranded.  Fixture  wire 
shall  be  of  the  stranded  type. 

(j)  Hookup  wire,  application.  Hookup 
wire  for  use  within  the  components  of 
alarm  panels.  IC  equipment  and  elec¬ 
tronic  control  equipment  shall  be  in 


(g)  Fixture  wire,  application.  Fixture 
wire  may  be  used  in  the  interior  of  light¬ 
ing  fixtures,  instruments,  and  the  like. 
When  used,  fixture  wire  shall  be  one  of 
the  types  covered  in  this  paragraph. 

(1)  Either  type  AF,  SF-2,  or  SFF-2 
fixture  wire  shall  be  used  for  applications 
where  the  temperature  will  exceed  90’  C. 


accordance  with  §  113.05-10  of  this 
subchapter. 

§  111.60—10  Circuit  loads  and  demand 
factors. 

Generator,  feeder,  and  bus-tie  cables 
shall  be  selected  on  the  basis  of  a  com¬ 
puted  load  of  not  less  than  the  demand 
load  given  in  Table  111.60-10. 


Table  111.60-5(c)— Maximum  CuRRENT-rARRTixo  Capacities  in  Amperes  • ) 


Portable  cord  Fixture  wire 


Thermoplastic 

Rubber  types  ,  types  TF,  TFF 

C.  E,  EO.  K,  Rubber  types  - - — - 

P.  P-2,  PD,  S,  SO,  SJ,  SJO  Types  AFS,  Rubber  types  Cotton  type  CF 

Size  PW,  PW-2 - AFSJ.  HC,  Type  AVPD  RF-2,  FF-2, - 

AWO  -  Thermoplastic  HPD,  HS,  HSJ  RFH-2,  FFII-2  Asbestos  type  AF 

Thermoplastic  types  ST,  SJT  - 

type  ET  .  Silicone  rubber 

type  SF-2,  SFF-2 


18 

5 

7 

10 

17 

5 

6 

16 

7 

10 

15 

22 

7 

8 

14 

15 

15 

20 

28 

17 

12 

20 

20 

30 

36 

10 

25 

25 

35 

47 

8 

35 

6 

45 

4 

60 

2 

80 

•  If  the  number  of  current-carrying  conductors  in  a  cord  exceeds  three,  the  allowable  current-carrying  capacity  of 
each  conductor  shall  be  reduced  to  80  percent  of  the  v.ilues  in  the  table. 

)  In  no  ease  shall  conductors  bo  a.ssociated  together  in  such  a  way  with  respect  to  the  kind  of  circuit,  the  wiring 
method  employed,  or  the  number  of  conductors,  that  the  limiting  temperature  of  the  conductors  will  be  exceeded. 
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Table  111.60-10— Demand  Loads 


Type  of  circuit  Demand  load 


Generator  cables . 

Switchboard  bus-tie.  except  ship’s  service  to  emergency 
switchboard  bus-tie. 

Emergency  switchboard  bus-tie . 

Feeder  supplying  two  or  more  motors . 


Feeder  supplying  two  or  more  cargo  winch  motors 
arranged  for  the  “Burtoning’’  method  of  cargo 
handling. 

Feeder  supplying  two  or  more  ’tween  deck  cargo  winch 
motors,  cargo  elevator  motors,  or  cargo  cranes. 
Galley  equipment  feeder . 


Lighting  feeder. 


Grounded  neutral  of  a  dual  voltage  feeder. 


116  percent  of  continuous  generator  rating. 

75  percent  of  generating  capacity  of  the  larger  switchboard. 

115  percent  of  continuous  rating  of  emergency  generator. 

125  percent  of  the  rating  of  the  largest  motor  plus  100  percent 
of  the  sum  of  the  ratings  of  all  other  motors  supplied  and 
Including  50  percent  of  the  rating  of  the  spare  switches  or 
circuit  breakers  on  the  distribution  panel. i 

125  percent  of  the  rating  of  the  largest  motor  plus  35  percent 
of  the  sum  of  the  ratings  of  all  other  motors  sui)plied.> 

125  percent  of  the  rating  of  the  largest  motor  plus  50  jiercent 
of  the  sum  of  the  ratings  of  all  other  motors  supplied. 

100  percent  of  either  the  first  50  KW  or  one-half  the  con¬ 
nected  load,  whichever  is  the  larger,  plus  65  percent  of  the 
remaining  connected  load,  plus  50  percent  of  the  rating  of 
the  spare  switches  or  circuit  breakers  on  the  distribution 
panel. 

100  percent  of  the  connected  load  plus  the  average  active 
circuit  toad  for  the  spare  switches  or  circuit  breakers  on 
the  distribution  panels. 

100  percent  of  the  capacity  of  the  ungrounded  conductors 
when  grounded  neutral  is  not  protected  by  a  circuit 
breaker  overcurrent  trip,  or  not  less  than  50  percent  of 
the  capacity  of  the  ungrounded  conductors  when  the 
grounded  neutral  is  protected  by  a  circuit  breaker  over¬ 
current  trip  or  overeurrent  alann. 


>  Where  a  large  number  of  motors  are  supplied  from  one  feeder  and  the  chai-acter  of  the  load  is  such  that  not  all 
motors  will  be  operated  simultaneously,  a  smaller  demand  load  may  be  approved. 


§111.60—15  Propulsion  cables. 

Propulsion  cables  are  to  have  no  splices 
or  joints  except  terminal  joints,  and  all 
cable  terminals  are  to  be  effectively 
sealed  against  the  admission  of  moisture 
or  air;  similar  precautions  should  be 
taken  during  installation  by  sealing  all 
cable  ends  until  the  terminals  are  per¬ 
manently  attached.  Cable  supports  are 
to  be  strong  enough  to  withstand  short- 
circuited  conditions:  they  are  not  to  be 
spaced  more  than  36  inches  apart  and 
are  to  be  arranged  to  prevent  chafing  of 
the  cable. 

§  111.60—20  Generator  cables. 

Where  the  ship’s  service  generators  are 
located  in  separate  spaces,  the  generator 
cables  between  the  circuit  breakers  and 
the  switchboard  shall  be  separated 
throughout  their  length  as  widely  as 
practicable.  Generator  cables  are  not  to 
be  installed  in  the  bilges. 

§  1 1 1.60—25  Ship’s  service  cables. 

(a)  Cable  joints  and  sealing.  The  cable 
ends  of  all  feeders  and  power  branch  cir¬ 
cuits  to  vital  auxiliaries  are  to  be  effec¬ 
tively  sealed  against  the  admission  of 
moisture  by  methods  such  as  taping  in 
combination  with  insulating  compound 
or,  in  the  case  of  type  MI,  by  fittings  de¬ 
signed  for  that  purpose. 

(b)  Cable  supports  and  radii  of  bends. 
Where  cables  are  run-in  groups  they 
shall  be  supported  in  metal  hangers  ar¬ 
ranged  as  far  as  practicable  to  permit 
painting  of  the  surrounding  structure 
without  imdue  disturbance  to  the  in¬ 
stallation.  Single  cable  runs  may  be  sup¬ 
ported  by  metal  clips  screwed  directly  to 
deck  or  bulkhead  except  on  watertight 
bulkheads.  Cables  grouped  in  a  single 
hanger  shall  be  limited  to  two  banks. 
Supports  shall  be  spaced  no  more  than 
18  inches  apart  where  vertical  and  14 
inches  where  horizontal.  Cables  shall  be 
strapped  in  position  at  every  hanger  on 
vertical  runs  and  at  not  less  than  every 
fourth  hanger  on  horizontal  runs,  except 


that  at  turns  of  horizontal  runs  the  cable 
shall  be  strapped  at  each  hanger.  Cables 
rimning  transversely  to  and  supported  by 
clips  or  straps  on  the  imder  side  of  beams 
shall  be  run  on  backing  plates,  cable 
racks,  or  the  equivalent.  Metal  supports 
shall  be  designed  to  secure  cable  without 
damage  to  insulation  or  armor  and  shall 
be  so  arranged  that  the  cables  will  bear 
over  a  length  of  at  least  1/2  inch.  Leaded 
and  armored  cables  shall  not  be  bent  to 
a  smaller  radius  than  8  cable  diameters; 
other  cables  may  be  bent  to  a  6-cable 
diameter  radius. 

(c)  Feeder  and  branch  circuit  cables. 
Cables  of  every  description  shall  be  lo¬ 
cated  with  a  view  to  avoiding,  as  far  as 
practicable,  spaces  where  excessive  heat 
and  gases  may  be  encountered,  as  well  as 
spaces  where  they  may  be  exposed  to 
damage,  such  as  exposed  sides  of  deck¬ 
houses.  Electrical  conductors  shall  not 
enter  oil  tanks  except  as  permitted  by 
§§  111.80-8  and  38.15-15  of  this  chapter. 
Conductors  shall  avoid  cofferdams  adja¬ 
cent  to  and  extending  below  the  tops 
of  oil  tanks  except  as  permitted  by 
§§  111.80-5,  111.80-8,  and  111.85-10. 

(d)  Cables  behind  paneling.  Cables 
may  be  installed  behind  paneling  pro¬ 
vided  all  connections  are  readily  acces¬ 
sible  and  the  location  of  concealed 
connection  boxes  is  indicated. 

(e)  Cables  behind  sheathing.  Cables 
may  be  installed  behind  sheathing  but 
they  must  not  be  installed  behind  nor 
imbedded  in  structural  insulation;  they 
should  pass  through  such  insulation  at 
right  angles  and  should  be  protected  by 
continuous  pipe  with  a  stuffing  tube  at 
one  end.  For  deck  penetrations  this  stuff¬ 
ing  tube  should  be  at  the  upper  end  of 
the  pipe  and  for  bulkhead  penetrations 
it  should  be  on  the  iminsulated  side  of 
the  bulkhead.  For  refrigerated  space  in¬ 
sulation  the  pipe  should  be  of  a  phenolic 
or  similar  heat  insulating  material  joined 
to  the  bulkhead  stuffing  tube  or  a  section 
of  such  material  should  be  inserted  be¬ 
tween  the  bulkhead  stuffing  tube  and  the 
metallic  pipe. 


(f)  Ship’s  structure  as  a  conductor. 
The  ship’s  structure  shall  not  be  used  as 
a  normal  ciurrent-carrying  conductor  for 
a  ship’s  power,  heating,  or  lighting  sys¬ 
tem,  except  when  approved  for  special 
purposes.'-Such  hull  return  shall  not  be 
used  on  tankers.  Current-carrying  parts 
are  to  be  substantially  protected  against 
accidental  contact.  For  current-carrying 
capacities  of  conductors,  see  Tables 
111.60-l(e)(l)(i)  and  111.60-l(e)  (1) 
(ii) . 

(g)  Circuits  derived  from  autotrans¬ 
formers.  Branch  circuits  shall  not  be 
supplied  through  autotransformers 
(transformers  in  which  a  part  of  the 
winding  is  common  to  both  primary  and 
secondary  circuits) . 

(h)  Polarity  identification  of  con¬ 
ductors.  (1)  On  systems  having  a 
grounded  conductor,  the  grounded  con¬ 
ductor  shall  be  identified  throughout  the 
vessel  by  means  of  a  white  or  natural 
gray  conductor  outer  covering,  and  any 
conductor  so  identified  shall  not  be  used 
as  an  imgrounded  conductor  of  a  circuit 
unless  the  conductor  is  rendered  perma¬ 
nently  unidentified  by  painting  or  other 
effective  means  at  each  outlet.  On  un- 
groimded  systems,  it  is  recommended 
that  conductor  identification  be  con¬ 
sistent  throughout  the  vessel. 

(2)  An  insulated  conductor  of  a  port¬ 
able  cable  intended  to  be  used  as  a 
groimding  conductor  shall  have  a  con¬ 
tinuous  identifying  marker  readily  dis¬ 
tinguishing  it  from  the  other  conduc¬ 
tors.  The  identifying  marker  shall  con¬ 
sist  of  either  a  braid  finished  to  show  a 
green  color  or  a  green  colored  insula¬ 
tion.  The  requirements  of  this  subpara¬ 
graph  shall  be  effective  on  vessels  con¬ 
tracted  for  on  or  after  November  19, 
1956. 

(i)  Through  feed  arrangements. 
Where  a  feeder  supplies  more  than  one 
distribution  panel  or  panelboard,  it  may 
be  continuous  from  the  switchboard  to 
the  farthest  panel  or  it  may  be  severed  at 
any  intermediate  panel.  If  the  bus  bars  of 
any  distribution  panel  or  panelboard 
carry  “through”  load,  the  size  of  the 
buses  should  be  designed  for  the  total 
current.  The  size  of  feeder  conductors 
should  normally  be  luiiform  for  the  total 
length,  but  may  be  reduced  at  any  inter¬ 
mediate  distribution  panel  or  panelboard 
pro\jjded  that  the  smallest  section  of  the 
feeder  is  protected  by  the  overcurrent 
device  at  the  distribution  switchboard. 

(j)  Feeder  and  branch  continuity. 
Each  feeder  and  each  branch  circuit 
cable  supplying  a  single  energy  consum¬ 
ing  appliance,  shall  be  continuous 
throughout  their  lengths,  except  that  a 
cable  of  large  size  or  exceptional  length 
may  be  spliced  in  a  suitable  junction 
box  to  effect  greater  ease  of  installation 
and  except  for  cables  that  may  be  ex¬ 
tended  as  permitted  by  paragraph  (1) 
of  this  section. 

(k)  Splices  and  taps.  (1)  Conductors 
shall  be  so  spliced  or  joined  as  to  be 
mechanically  and  electrically  secure 
without  solder  and,  unless  an  approved 
splicing  device  is  used,  shall  then  be 
either  soldered  with  a  fusible  metal  or 
alloy,  or  brazed,  or  welded.  All  splices 
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and  Joints  shall  be  covered  with  an  in¬ 
sulation  equivalent  to  that  on  the  ori¬ 
ginal  conductor. 

(2)  If  not  subjected  to  a  temperature 
higher  than  75°  C.,  a  splice  or  joint  shall 
be  covered  with  rubber  or  thermoplastic 
tape,  secured  in  place  by  an  cuter  w'nd- 
ing  of  friction  tape,  or  with  a  standard 
combination  tape,  or  as  specified  in  sub- 
paragraphs  (3)  or  (4)  of  this  paragraph. 

(3)  If  subjected  to  a  temperature 
higher  than  75°  C.  but  not  higher  than 
90°  C.,  a  splice  or  joint  shall  be  covered 
with  asbestos  cord  or  tape  secured  in 
place  by  an  outer  winding  of  friction 
tape,  or  bonded  with  water-glass  (sodiiun 
silicate) ,  or  as  specified  in  subparagraph 

(4)  of  this  paragraph. 

(4)  If  subjected  to  a  temperature 
higher  than  90°  C.,  a  splice  or  joint  shall 
be  covered  with  asbestos  cord  or  tai>e 
bonded  with  water-glass. 

(5)  Other  methods  of  Insulating 
splices  and  tapes,  such  as  wrapping  with 
layers  of  varnished  cloth  tape  followed 
by  painting  with  insulating  varnish, 
when  properly  done,  are  also  acceptable. 

(6)  Rubber  and  thermoplastic  insu¬ 
lating  tapes  shall  be  of  a  type  listed  as 
approved  by  Underwriters’  Laboratories, 
Inc. 

(1)  Extending  feeder  and  branch  cir¬ 
cuit  cables.  Existing  feeder  and  branch 
circuit  cables  may  be  extended  for  vessels 
receiving  major  alterations  provided  the 
requirements  of  this  paragraph  are  met. 

(1)  The  cables  shall  be  spliced  in  suit¬ 
able  junction  boxes. 

(2)  Each  vital  and  emergency  circuit 
shall  be  spliced  in  individual  suitable 
junction  boxes. 

(3)  Circuits  of  different  voltages  shall 
not  be  extended  by  means  of  a  common 
cable  or  junction  box. 

(4)  Existing  cables  of  less  than  25  feet 
in  length  shall  not  be  extended  but  shall 
be  replaced. 

(m)  Connections  to  terminals.  (1) 
Connection  of  conductors  to  terminal 
parts  shall  insure  a  thoroughly  good 
connection  without  damaging  the  con¬ 
ductors  and  shall  be  made  by  means  of 
pressure  connectors,  solder  lugs,  or 
splices  to  flexible  leads  either  soldered, 
brazed,  or  welded,  except  that  No.  10  or 
smaller  conductors  may  be  connected  by 
means  of  clamps  or  screws  with  terminal 
plates  having  upturned  lugs.  Terminals 
for  more  than  one  conductor  shall  be  of 
a  type  approved  for  that  purpose. 

(2)  Connectors,  or  lugs  of  the  setscrew 
type  shall  not  be  used  with  stranded  con¬ 
ductors  smaller  than  No.  14  AWG  unless 
provided  with  a  nonrotating  follower 
traveling  with  the  setscrew  and  making 
pressure  contact  with  the  conductor. 

(3)  Pressure-type  wire  connectors, 
fixture  splicing  connectors,  and  lugs  shall 
conform  to  the  requirements  of  Under¬ 
writers’  Laboratories,  Inc.,  “Standard  for 
Wire  Connectors  and  Soldering  Lugs,” 
and  shall  be  so  listed  by  Underwriters’ 
Laboratories,  Inc. 

(4)  Terminal  blocks  shall  employ  ter¬ 
minal  screws  not  smaller  than  6-32,  and 
spacings  not  less  than  that  shown  in 
Table  111.60-25  (m)  (4). 


Table  ni.60-25(m)(4)- 

—Terminal  Block  SpAnNos 

Voltage  Involved 

Minimum  spacings  in 
,lnches  between  parts  of 
opposite  polarity  and 
between  live  parts  and 
ground 

Through  air  Over  surface 

0-250 . . 

251-600 _ 

H  y% 

8.i  3.4 

(n)  Circuits  in  vicinity  of  magnetic 
compass.  Precautions  should  be  taken  in 
connection  with  apparatus  and  wiring  in 
the  vicinity  of  the  magnetic  compass  to 
prevent  disturbance  of  the  needle  from 
external  magnetic  fields. 

(o)  Segregation  of  vital  circuits — (1) 
General.  Power  feeders  supplying  appa¬ 
ratus  required  for  handling  the  vessel 
are  not  to  be  used  for  supplying  appara¬ 
tus  which  is  to  be  disconnected  when  the 
vessel  is  imderway  unless  the  branch 
circuits  for  the  latter  are  so  arranged 
that  they  may  be  disconnected  at  panel¬ 
boards  without  interfering  with  the  op¬ 
eration  or  protection  of  those  circuits 
necessary  for  the  safe  operation  of  the 
vessel.  In  general,  separate  feeders 
should  be  run  for  such  groups  as  engine- 
room  and  fireroom  auxiliaries,  motors  for 
cargo-handling  gear,  radio  transmitters, 
arc  searchlights,  and  ventilation  sets. 

(2)  Passenger  vessels.  On  passenger 
vessels  constructed  with  firescreen  bulk¬ 
heads  forming  -fire  zones,  distribution 
systems  shall  be  so  arranged  that  fire  in 
any  main  fire  zone  will  not  interfere  with 
essential  services  in  any  other  main  fire 
zone.  ’This  requirement  will  be  met  if 
main  and  emergency  feeders  passing 
through  any  zone  are  separated  both 
vertically  and  horizontally  as  widely  as 
is  practicable. 

§  111.60—30  Engine  starting. 

Battery  systems  for  engine-starting 
purposes  may  be  of  the  one-wire  system. 
The  groimd  lead  should  be  carried  to  the 
engine  frame. 

§  111.60—35  Lightning  ground  conduc¬ 
tor. 

Lightning  ground  conductor  should  be 
fitted  to  each  wooden  mast  or  topmast. 
They  need  not  be  fitted  to  steel  masts. 

Subparl  111.65 — Generator  Circuits 
and  Protection 

§  111.65—1  Ship’s  service  generators. 

(a)  General.  Each  generator  of  25  kw. 
and  over,  and  each  generator  regardless 
of  size  if  arranged  for  parallel  operation 
shall  be  protected  by  an  individual  trip- 
free  air  circuit  breaker  having  inverse 
time  overcurrent  trips.  The  pickup  set¬ 
ting  of  the  long-time  overcurrent  trip 
of  the  circuit  breaker  shall  not  exceed 
115  percent  of  the  generator  rating  for 
continuous  rated  machines  and  shall  not 
exceed  15  percent  above  the  overload 
rating  for  special  rated  machines.  Each 
generator  of  less  than  25  kw.  not  ar¬ 
ranged  for  parallel  operation  may  be 
protected  by  individual  fuses  in  lieu  of 
an  individual  circuit  breaker. 


(b)  Alternating -current  generators. 
Where  three  or  more  generators  are  ar¬ 
ranged  for  parallel  operation,  the  circuit 
breakers  shall  have,  in  addition  to  in¬ 
verse  time  trips,  instantaneous  trips  set 
at  a  value  in  excess  of  the  maximum 
asymmetrical  short  circuit  current  avail¬ 
able  from  the  associated  generator.  In 
order  to  provide  the  optimum  degree  of 
protection  for  generators,  the  short-time 
trips  shall  be  set  at  the  lowest  values  of 
current  and  time  which  will  coordinate 
with  the  trip  settings  of  feeder  circuit 
breakers  supplied  by  the  generator  to 
provide  the  continuity  of  service  and 
high-speed  clearance  specified  in 
§  111.50-25. 

(c)  Direct-current  generators.  In  ad¬ 
dition  to  the  inverse  time  overcurrent 
trips,  direct-current  generator  circuit 
breakers  shall  be  provided  with  an  in¬ 
stantaneous  trip  set  at  the  lowest  value  of 
current  which  will  coordinate  with  the 
trip  settings  of  feeder  circuit  breakers 
supplied  by  the  generator  to  provide  tlie 
continuity  of  service  and  high-speed 
clearance  specified  in  §  111.50-25. 

(d)  Generator  circuits  for  parallel  op¬ 
eration.  Each  direct-current  generator 
arranged  for  parallel  OF>eration  shall  be 
provided  with  a  reverse-current  device. 
Each  alternating-ciurrent  generator  ar¬ 
ranged  for  parallel  operation  shall  be 
provided  with  a  reverse  power  relay. 

§  111.65—5  Three-wire  direct-current 
generators. 

(a)  Circuit  breaker  poles.  Separate 
circuit  breaker  poles  should  be  provided 
for  the  positive,  negative,  and  also  for 
the  equalizer  leads  unless  protection  is 
provided  by  the  main  poles.  When  equal¬ 
izer  poles  are  provided  for  the  three-wire 
generators,  the  overload  trips  should  be 
of  the  “Algebraic”  type.  If  a  neutral  pole 
is  provided  in  the  generator  circuit 
breaker,  no  overload  trip  element  shall 
be  provided  for  the  neutral  pole.  A  neu¬ 
tral  overcurrent  relay  and  alarm  system 
should  be  provided  and  set  to  function 
at  a  current  value  equal  to  the  neutral 
rating. 

(b)  Equalizer  buses.  For  three- wire 
generators  the  circuit  breaker  shall  pro¬ 
tect  against  a  short  circuit  on  the  equal¬ 
izer  buses. 

(c)  Neutral  grounding,  main  switch¬ 
board.  The  neutral  of  three-wire  dual¬ 
voltage  direct-current  systems  should  be 
solidly  grounded  at  the  generator  switch¬ 
board  with  a  zero  center  ammeter  in 
the  ground  connection.  The  zero  center 
ammeter  shall  have  a  full-scale  reading 
of  150  percent  of  the  neutral  current  rat¬ 
ing  of  the  largest  generator  and  be 
marked  to  indicate  the  polarity  of 
groimds.  The  ground  connection  should 
be  made  in  such  a  manner  that  it  will 
not  prevent  checking  the  insulation 
resistance  of  the  generator  to  ground 
before  the  generator  is  connected  to  the 
bus. 

(d)  Neutral  grounding,  emergency 
switchboard.  The  neutral  of  three-wire 
direct-current  emergency  power  systems 
should  be  grounded  at  all  times.  No  di¬ 
rect  ground  connection  should  be  pro¬ 
vided  at  the  emergency  switchboard,  the 
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neutral  bus  or  buses  being  solidly  and 
permanently  connected  to  the  neutral 
bus  of  the  main  switchboard.  No  inter¬ 
rupting  device  should  be  provided  in  the 
neutral  conductor  of  the  bus-tie  feeder 
connecting  the  two  switchboards. 

§  111.65—10  Three-wire  single-phase 
and  four-wire  three-phase  genera¬ 
tors. 

(a)  Circuit  breaker  -poles.  Circuit 
breaker  poles  shall  be  provided  for  each 
generator  lead,  except  that  circuit 
breaker  poles  need  not  be  provided  in  the 
neutral  of  dual  voltage  systems. 

(b)  Neutral  grounding,  main  switch¬ 
board.  The  neutral  of  dual-voltage  alter¬ 
nating-current  systems  shall  be  solidly 
grounded  at  the  generator  switchboard 
with  an  ammeter  in  the  ground  connec¬ 
tion.  The  ground  connection  shall  be 
made  in  such  a  manner  that  it  will  not 
prevent  checking  the  insulation  resist¬ 
ance  of  the  generator  to  ground  before 
the  generator  is  connected  to  the  bus. 

(c)  Neutral  grounding,  emergency 
switchboard.  The  neutral  bus  of 
the  emergency  switchboard  shall  be 
groimded  at  all  times  and  in  the  same 
manner  as  described  for  three-wire 
direct-current  systems  in  §  111.65-5(d). 

§  111.65—15  PropuIs>ion  circuits. 

Overcurrent  protection  of  propulsion 
motors,  generators,  and  circuits  will  re¬ 
quire  special  consideration  in  each  case. 
For  general  requirements  see  §  111.35- 
5(j). 

Subpart  111  .70 — Motor  Circuits  and 
Protection 

§  111.70—1  Motor  feeder  ovcrcurrent 
protection. 

(a)  General.  The  following  provisions 
contained  in  this  section  specify  over¬ 
current  devices  intended  to  protect 
feeder  conductors  supplying  motors 
against  overcurrents  due  to  short  circuits 
or  groimds. 

(b)  Rating  or  setting,  motor  loads. 

(1)  A  feeder  which  supplies  motors 
shall  be  provided  with  overcurrent  pro¬ 
tection  which  shall  not  be  greater  than 
the  largest  rating  or  setting  of  the 
branch  circuit  protective  device,  for  any 
motor  of  the  group  (based  on  Tables 

111.70-10(bl) ,  111.70-10(b2) ,  and  111.70- 
10(b3))  plus  the  sum  of  the  full-load 
currents  of  the  other  motors  of  the 
group. 

(2)  If  two  or  more  motors  of  equal 
horsepower  rating  are  the  largest  in  the 
group,  one  of  these  motors  should  be  con¬ 
sidered  as  the  largest  for  the  above 
calculation. 

(3)  If  two  or  more  motors  of  a  group 
must  be  started  simultaneously,  it  may 
be  necessary  to  install  larger  feeder  con¬ 
ductors  and  correspondingly  larger  rat¬ 
ings  or  settings  of  feeder  overcin-rent 
protective  devices. 

(4)  Where  larger  {»,pacity  feeders  are 
installed  to  provide  for  future  additions 


or  changes,  the  feeder  overcurrent  pro¬ 
tection  may  be  based  on  the  rated 
current-carrying  capacity  of  the  feeder 
conductors. 

§  111.70—5  Mutor-brant'h-cirruils. 

(a)  General.  The  branch  circuit  cables 
for  motor  loads  shall  be  not  smaller  than 
No.  14  AWG. 

(b)  Individual  motors.  Branch-circuit 
conductors  supplying  a  single  motor  shall 
have  a  current-carrying  capacity  not 
less  than  125  percent  of  the  motor  full¬ 
load  current  rating.  Minimum  cable  sizes 
are  given  in  Table  111.70-10(b3) . 

(c)  Wound-rotor  secondary.  The  con¬ 
ductors  connecting  the  secondary  of  a 
woimd-rotor  alternating-current  motor 
to  its  controller  shall  have  a  current- 
carrying  capacity  not  less  than  125  per¬ 
cent  of  the  full-load  secondai-y  current 
of  the  motor.  Where  the  secondary  re¬ 
sistor  is  separate  from  the  controller,  the 
cmrent-carrying  capacity  of  the  con¬ 
ductors  between  the  controller  and  re¬ 
sistor  shall  be  not  less  than  110  percent 
of  the  full-load  secondary  current. 

(d)  Sev‘"ol  motors.  Conductors  sup¬ 
plying  two  or  more  motors  shall  have  a 
current-carrying  capacity  of  not  less 
than  125  percent  of  the  full-load  cur¬ 
rent  rating  of  the  highest  rated  motor 
in  the  group  plus  the  sum  of  the  full-load 
current  ratings  of  the  remainder  of  the 
motors  in  the  group.  Also  see  Table 
111.60-10. 

(e)  IndividuM  multispeed  motors.  For 
multispeed  motors  the  conductors  be¬ 
tween  the  controller  and  the  motor  wind¬ 
ings  or  winding  connections  shall  have 
a  current-carrying  capacity  of  not  less 
than  125  percent  of  the  full-load  current 
rating  of  the  associated  winding  or  wind¬ 
ing  connection. 

§111.70—10  Molor-l»raiich-r!r<-i!!t  »:|iurt 
cirruil  protection. 

(a)  General.  The  provisions  covered 
by  this  section  specify  overcurrent  de¬ 
vices  intended  to  protect  the  motor- 
branch-circuit  conductors,  the  motor 
control  apparatus,  and  the  motors 
against  overcurrent  due  to  short  circuits 
or  groimds.  They  are  in  addition  to  or 
amendatory  of  the  provisions  of  subpart 
111.50. 

(b)  Rating  or  setting  for  individual 
motors.  The  motor-branch -circuit  over¬ 
current  device  shall  be  capable  of  carry¬ 
ing  the  starting  current  of  the  motor. 
Overcurrent  protection  shall  be  consid¬ 
ered  as  being  obtained  when  this  over¬ 
current  device  has  a  rating  or  setting  not 
exceeding  the  values  given  in  Tables 

111.70-10(bl)  and  111.70-10(b2). 

(1)  If  the  values  for  motor-branch- 
circuit  protective  devices  given  in  Tables 

111.70-10(bl)  and  111.70-10(b2)  do  not 
correspond  to  the  standard  sizes  or  rat¬ 
ings  of  fuses,  nonadjustable  circuit 
breakers,  or  thermal  devices,  or  possible 
settings  of  adjustable  circuit  breakers, 
adequate  to  carry  the  load,  the  next 
higher  size,  rating  or  setting  may  be  used. 


Table  111.70-10(bl)— Maximum  Rating  or  Setting 
or  Motor  Branch  Circuit  Protective  Devices  for 
Motors  Marked  With  a  Code  Letter  Indicating 
Locked  Rotor  KVA 


Percent  of  full-load 
current  * 


Typo  of  motor  2  Fuse  breaker 

rating »  setting; 

time¬ 
limit  type 


All  a.c.  single-phase  and  polyphase 
squirrel  cage  and  synchronous 
motors  with  full-voltage,  re¬ 
sistor  or  reactor  starting: 

Code  Letter  A . 

Code  Letter  B  to  E.. . 

Code  Letter  F  to  V . 

All  a.c.  squirrel  cage  and  synchro¬ 
nous  motors  with  autotrans- 
fonner  starting: 

Code  Letter  A . 

Code  Letter  BtoE . 

Code  Letter  F  to  V . 


IfiO 

250 

300 


ISO 

200 

2S0 


150 

200 

250 


ISO 

200 

200 


<  For  certain  exceptions  to  the  values  specified.  se« 
ini.7(I-10(b). 

2  For  motors  not  marked  with  a  code  letter,  see  table 
ni.70-10(b2). 

2  See  also  table  111.70-10(b3). 

Table  I11.70-I0(b2)— Maximum  Rating  or  Setting  or 
Motor  Branch  Circuit  Protective  Devices  for 
Motors  Not  .Marked  With  a  Code  Letter  Indi¬ 
cating  Locked  Rotor  KVA 


Percent  of  full-load 
current '  2 


Circuit  breaker 

Type  of  motor  >  setting 

Fuse  - 

rating  Install-  Time 
taneous  limit 
type  type 


300  .  250 


300  .  250 


250  .  200 

200  .  200 

250  .  250 

200  .  200 

150 .  150 


150  2.50  150 

150  175  ISO 


1  For  certain  exceptions  to  the  values  specified  see 
5111.7fr-10(b). 

2  Synchronous  motois  of  the  low -torque  low-speed  lyiie 
(usually  450  r.p.ni.  or  lower)  such  as  arc  used  to  drive 
reciprocating  compressors,  pumps,  etc.,  which  start  up 
unloaded,  do  not  require  a  fuse  rating  or  circuit  breaker 
setting  in  exce.ss  of  200  percent  of  full-load  current. 

3  For  motors  marked  with  a  code  letter,  set'  table  111.- 
70-10(bl). 


Single-phase,  all  types . 

Squirrel  cage  and  synchronous 
(full-voltage,  resistor  and 

reactor  starting) . 

Squirrel  cage  and  synchro¬ 
nous  (auto-transformer 
starting): 

Not  more  than  30 

amperes . 

More  than  30  amperes _ 

lligb-reactance  squirrel  cage: 
Not  more  than  30  amperes.. 

More  than  30  amperes . 

Wound  rotor . 

Direct  current: 

Not  more  than  50  horse- 

liower . 

More  than  50  horseiiower _ 


(2)  Where  the  overcurrent  protection 
specified  in  tables  111.70-10(bl)  and 

1 11. 70-10  (b2)  is  not  sufficient  for  the 
starting  current  of  the  motor,  it  may  be 
increased  but  shall  in  no  case  exceed  400 
percent  of  the  motor  full  load  current. 

(3)  Table  111.70-10(b3)  tabulates 
usual  values  of  motor-branch-circuit 
protection,  motor-running  protection, 
and  minimum  cable  size  for  various 
motor  full  load  currents  for  ease  of 
reference. 
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Table  111.70-10(b3)— Conductoe  Size  and  Oveecurkent  Protection  for  Motors 


Minimum  size  conductor  AW  O  and  MCM 


For  running 
protection  of 
motors  (amperes)  • 


Maximum  allowabie  rating  or  setting  of  branch  circuit  protective  devices  (amperes)* 


1-conductor  2-conductor  3-conductor 


Full 

load 

cur¬ 

rent 

rating 

of 

motor 
In  am-  R 
peres 


VC  AVC 


R  VC  AVC 


R  VC  AVC 


Maxi-  Maxi¬ 
mum  mum 

rating  of  setting 
nonad-  of  ad¬ 
justable  justable 
protec-  protec¬ 
tive  tive 

devices  devices 


With  code  fetters 
F  to  V,  inclusive, 
or  without  code 
letters:  Single-phase 
and  squirrel  cage 
and  synchronous, 
full  voltage,  resistor 
and  reactor  starting 


With  code  letters 
B  to  E,  inclusive: 
Single-pliase  and 
squirrel  cage  and 
synchronous,  full 
voltage  resistor 
or  reactor  starting. 
With  code  letters 
F  to  V,  Inclusive: 
Auto-transformer 
starting.  Without 
code  letters: 
Squirrel  cage 
and  synchronous, 
auto-transformcr 
starting;  liigh 
reactance  squirrel 
cage.’  (Both 
not  more  than 
30  amiiercs) 


With  code  letters 
B  to  E,  inclusive: 
Squirrel  cage  and 
synchronous, 
auto-transformer, 
starting.  Without 
code  letters: 
Squirrel  cage 
and  synchronous, 
auto-transformer 
starting;  high 
reactance  squirrel 
cage.’  (Both  more 
than  30  amperes) 


With  code  letter  A: 
All  motors.  Without 
code  letters:  Direct- 
current  and  wound 
rotor  motors 


,  Circuit 

Circuit 

Circuit 

Circuit 

breakers 

breakers 

breakers 

breakers 

I'uses  (nonad- 

Fuses  (uonad- 

Fuses  (nonad- 

Fuses  (nonad- 

justable 

justable 

'  us  table 

justable 

trip) 

trip) 

■  trip) 

trip) 

<  1 

14 

12 

14 

14 

12 

14 

14 

12 

14 

’2 

•  1. 15 

IS 

15 

15 

IS 

15 

15 

15 

15 

«2 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»3 

•2.3 

15 

15 

15 

15 

15 

15 

15 

15 

<3 

14 

12 

14 

14 

12 

14 

14 

12 

14 

’4 

•  3.45 

15 

15 

15 

15 

15 

15 

15 

15 

<4 

14 

12 

14 

14 

12 

14 

14 

12 

14 

’6 

•  4.G 

15 

15 

15 

15 

15 

15 

15 

15 

<5 

14 

12 

14 

14 

12 

14 

14 

12 

14 

»G 

•  5.75 

15 

15 

15  • 

15 

15 

15 

15 

15 

6 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•8 

•G.9 

20 

15 

15 

15 

15 

IS 

IS 

15 

7 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•  10 

•8.05 

25 

20 

20 

15 

15 

15 

15 

15 

g 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•  10 

•  9.2 

25 

20 

20 

20 

20 

20 

15 

15 

9 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•  12 

•  10.35 

30 

30 

25 

20 

20 

20 

15 

15 

10 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•  12 

•  11.5 

30 

30 

25 

20 

20 

20 

15 

16 

11 

14 

12 

14 

14 

12 

14 

14 

12 

14 

•  15 

•  12.G5 

35 

30 

30 

30 

25 

30 

20 

20 

12 

14 

12 

14 

14 

12 

14 

14 

12 

14 

15 

13.8 

40 

30 

30 

30 

25 

30 

20 

20 

13 

12 

12 

14 

12 

12 

14 

12 

12 

14 

15 

14. 95 

40 

40 

35 

30 

30 

30 

20 

20 

14 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

IG.  1 

45 

40 

35 

30 

30 

30 

25 

30 

15 

12 

12 

14 

12 

12 

14 

12 

12 

12 

20 

17.25 

45 

40 

40 

30 

30 

30 

25 

30 

16 

12 

12 

14 

12 

12 

12 

12 

12 

12 

20 

18.4 

50 

40 

40 

40 

35 

40 

25 

30 

17 

12 

12 

12 

12 

12 

12 

10 

12 

12 

20 

19.  55 

60 

50 

45 

40 

35 

40 

30 

30 

18 

12 

12 

12 

10 

12 

12 

10 

12 

12 

25 

20.7 

60 

60 

45 

40 

40 

40 

30 

30 

19 

12 

12 

12 

10 

12 

12 

10 

10 

12 

25 

21.8 

GO 

50  . 

50 

40 

40 

40 

30 

30 

20 

10 

12 

12 

10 

12 

12 

10 

10 

12 

25 

23.0 

60 

60 

50 

40 

40 

40 

30 

30 

22 

10 

12 

12 

10 

10 

12 

10 

10 

10 

30 

25.3 

70 

70 

60 

50 

45 

50 

35 

40 

24 

10 

12 

12 

10 

10 

12 

8 

10 

10 

30 

27.  G 

80 

70 

60 

50 

50 

50 

40 

40 

26 

10 

10 

12 

8 

10 

10 

8 

10 

10 

30 

29.9 

80 

70 

70 

70 

60 

70 

40 

40 

28 

8 

10 

12 

8 

10 

10 

8 

8 

10 

35 

32.2 

90 

70 

70 

70 

60 

70 

45 

60 

30 

8 

10 

10 

8 

10 

10 

8 

8 

10 

35 

34.5 

90 

100 

80 

70 

60 

70 

45 

50 

32 

8 

10 

10 

8 

10 

10 

7 

8 

8 

40 

3G.8 

100 

100 

80 

70 

70 

70 

GO 

50 

34 

8 

10 

10 

7 

8 

10 

7 

8 

8 

40 

39. 1 

no 

100 

90 

70 

70 

70 

GO 

70 

36 

8 

10 

10 

7 

8 

10 

G 

8 

8 

45 

41.4 

no 

100 

90 

100 

80 

100 

60 

70 

38 

7 

10 

10 

7 

8 

8 

G 

7 

8 

45 

43.7 

125 

100 

100 

100 

80 

100 

60 

70 

40 

7 

8 

10 

C 

8 

8 

5 

7 

8 

50 

46.0 

125 

100 

100 

100 

80 

100 

60 

70 

42 

8 

10 

6 

8 

8 

5 

6 

7 

50 

48.3 

125 

125 

no 

100 

90 

100 

70 

70 

44 

6 

8 

8 

6 

8 

8 

5 

G 

7 

GO 

60.6 

125 

125 

no 

100 

90 

100 

70 

70 

46 

6 

8 

8 

5 

7 

8 

4 

6 

6 

GO 

52.9 

ISO 

125 

125 

UK) 

100 

100 

70 

70 

48 

6 

8 

8 

5 

7 

8 

4 

6 

G 

GO 

55.2 

150 

125 

125 

100 

100 

100 

80 

100 

so 

6 

8 

8 

5 

7 

7 

4 

S 

G 

GO 

57.5 

150 

125 

125 

100 

100 

'00 

80 

100 

52 

5 

8 

8 

4 

6 

7 

4 

5 

G 

GO 

69.8 

175 

150 

150 

125 

no 

125 

80 

100 

54 

6 

7 

8 

4 

6 

7 

3 

6 

6 

70 

62. 1 

175 

150 

150 

125 

no 

125 

90 

100 

56 

5 

7 

8 

4 

6 

7 

3 

5 

5 

70 

64.4 

176 

150 

150 

125 

125 

125 

90 

100 

58 

4 

7 

8 

4 

6 

6 

3 

4 

5 

70 

66.7 

175 

150 

150 

125 

125 

125 

!)0 

100 

60 

4 

6 

7 

3 

S 

G 

3 

4 

5 

70 

69. 0 

200 

150 

150 

125 

125 

125 

90 

100 

62 

4 

6 

7 

3 

5 

G 

2 

4 

5 

80 

71.3 

200 

175 

175 

125 

125 

125 

100 

100 

64 

4 

6 

7 

3 

5 

G 

2 

4 

4 

80 

73.6 

200 

175 

175 

1.50 

150 

150 

100 

100 

66 

4 

6 

6 

3 

6 

5 

2 

3 

4 

80 

75.9 

200 

175 

175 

1.50 

150 

150 

100 

100 

68 

4 

6 

6 

3 

5 

5 

2 

3 

4 

80 

78.2 

225 

175 

175 

150 

150 

150 

no 

125 

70 

3 

6 

6 

2 

4 

6 

1 

3 

4 

00 

80.5 

225 

175 

175 

1.50 

150 

150 

no 

125 

72 

3 

5 

6 

2 

4 

5 

1 

3 

3 

90 

82.8 

225 

200 

200 

150 

1.50 

150 

no 

125 

74 

3 

5 

6 

2 

4 

5 

1 

2 

3 

(to 

85.1 

225 

200 

200 

1.50 

1.50 

150 

125 

125 

76 

3 

5 

G 

2 

4 

5 

1 

2 

3 

90 

87.4 

2.50 

200 

200 

175 

175 

175 

125 

125 

78 

3 

5 

5 

1 

3 

4 

1 

2 

3 

90 

89.7 

250 

200 

200 

175 

175 

175 

125 

125 

80 

2 

4 

6 

1 

3 

4 

0 

2 

3 

100 

92.0 

250 

200 

200 

175 

175 

175 

126 

126 

See  footnotes  at  end  of  table. 
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Table  111.70-10(b3)— CoNDurroR  Size  and  Overctrrent  Protection  for  Motors— Continued 


For  running 

Minimum  sire  conductor  AW G  and  MCM  protection  of  Maximum  allowable  rating  or  setting  of  branch  circuit  protective  devices  (amperee)* 

motors  (amperes)  I 


Full 

load 

cur¬ 

rent 

rating 

of 

motor 
in  am¬ 
peres 


1-conductor  2-conductor  3-conductor 


R 


VC  AVC  R  VC  AVC 


R  VC  AVC 


Maxi-  Maxi¬ 
mum  mum 

rating  of  setting 
nonad-  of  ad¬ 
justable  justable 
protec-  protec¬ 
tive  tive 

device  devices 


With  code  letters 
F  to  V,  inclusive, 
or  witliout  code 
letters:  Single-phase 
and  squirrel  cage 
and  synchronous, 
full  voltage,  resistor 
and  reaetor  starting 


With  code  letters 
B  to  E,  inclusive: 
Single-phase  and 
squirrel  cage  and 
synehronous,  full 
voltage  resistor 
or  reactor  starting. 
With  code  letters 
F  to  V,  inclusive: 
Auto-transfornier 
starting.  Without 
code  letters: 
Squirrel  cage 
and  synchronous, 
auto-transformer 
starting;  high 
reactance  squirrel 
cage.’  (Both 
not  more  than 
30  amperes) 


With  code  letters 
B  to  E,  inclusive: 
Squirrel  eage  and 
synchronous, 
auto-transformer, 
starting.  Without 
code  letters: 
Squirrel  eage 
and  synchronous, 
auto-transformer 
starting;  high 
reactance  squirrel 
cage.’  (Both  more 
than  30  amperes) 


With  code  letter  A; 
All  motors.  Without 
code  letters:  Direct- 
current  and  wound 
rotor  motors 


Circuit  Circuit  Circuit  Circuit 

breakers  breakers  breakers  breakers 

Fuses  (nonad-  Fuses  (nonad-  Fuses  (nonad-  Fuses  (nonad- 
justable  justable  justable  justable 

trip)  trip)  trip)  trip) 


f!2 

2 

4 

5 

1 

3 

4 

0 

2 

2 

100 

94.3 

64 

2 

4 

5 

1 

3 

4 

0 

2 

2 

100 

96.6 

86 

2 

4 

6 

1 

3 

4 

0 

1 

2 

100 

98.9 

88 

2 

4 

5 

1 

3 

3 

0 

1 

2 

no 

101.2 

90 

2 

4 

4 

0 

2 

3 

0 

1 

2 

no 

103.5 

92 

2 

3 

4 

0 

2 

3 

00 

1 

2 

no 

105.8 

94 

1 

3 

4 

0 

2 

3 

00 

1 

2 

no 

108. 1 

96 

1 

3 

4 

0 

2 

3 

00 

1 

1 

125 

110.4 

98 

1 

3 

4 

0 

2 

3 

00 

1 

1 

125 

nz7 

100 

1 

3 

4 

0 

2 

2 

00 

0 

1 

125 

115 

105 

1 

3 

3 

00 

1 

2 

000 

0 

1 

125 

120.75 

110 

0 

2 

3 

00 

1 

2 

000 

0 

0 

150 

126.5 

115 

0 

2 

3 

00 

1 

1 

000 

00 

0 

150 

132.25 

120 

0 

2 

2 

000 

0 

1 

4rt) 

00 

0 

150 

138 

125 

00 

1 

2 

000 

0 

1 

4/0 

00 

0 

150 

143.  75 

130 

00 

1 

2 

000 

0 

1 

4/0 

00 

00 

150 

149.5 

135 

00 

1 

2 

4/0 

0 

0 

4/0 

000 

00 

175 

155.25 

140 

00 

1 

1 

4/0 

00 

0 

250 

000 

00 

175 

161 

145 

000 

0 

1 

4/0 

00 

0 

250 

000 

00 

175 

166.  75 

150 

000 

0 

1 

4/0 

00 

0 

3(X) 

000 

000 

175 

172.5 

155 

000 

0 

1 

4/0 

00 

00 

3(K) 

4/0 

000 

200 

178.26 

160 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

184 

165 

000 

0 

0 

250 

000 

00 

300 

4/0 

000 

200 

189. 75 

170 

4/0 

00 

0 

250 

000 

00 

350 

4/0 

4/0 

200 

195.5 

175 

4/0 

00 

0 

300 

000 

000 

350 

250 

4/0 

225 

201.25 

180 

4/0 

00 

0 

300 

4/0 

000 

350 

250 

4rt) 

225 

207 

185 

4/0 

00 

00 

300 

4/0 

000 

350 

250 

4/0 

225 

212. 75 

190 

4/0 

00 

00 

300 

4/0 

000 

400 

260 

4/0 

225 

218.5 

195 

250 

000 

00 

350 

4A1 

000 

400 

300 

250 

225 

224. 25 

200 

250 

000 

00 

350 

4A» 

4/0 

450 

300 

250 

250 

230 

210 

250 

000 

00 

350 

250 

4/0 

450 

300 

250 

250 

241.5 

220 

300 

4/0 

000 

400 

250 

4/0 

500 

350 

300 

300 

253 

230 

300 

4/0 

000 

450 

300 

250 

550 

350 

300 

300 

264.5 

240 

300 

4/0 

000 

450 

300 

250 

550 

400 

350 

300 

276 

250 

350 

250 

4/0 

500 

300 

250 

600 

400 

350 

300 

287.6 

260 

350 

250 

4/0 

500 

350 

300 

650 

450 

350 

300 

299 

270 

350 

250 

4/0 

550 

350 

300 

650 

450 

400 

350 

310.5 

280 

400 

250 

250 

600 

350 

300 

500 

400 

350 

322 

290 

400 

300 

250 

600 

400 

350 

600 

450 

350 

333.5 

300 

450 

300 

250 

650 

400 

350 

550 

450 

350 

345 

320 

500 

350 

300 

450 

400 

600 

500 

400 

368 

340 

550 

350  . 

300 

500 

4.50 

650 

550 

400 

391 

360 

600 

400 

350 

550 

450 

.. 

600 

450 

414 

380 

650 

450 

350 

600 

500 

650 

450 

437 

400 

700 

450 

400 

660 

550 

600 

460 

420 

750 

500 

450 

600 

500 

483 

440 

800 

550 

450 

650 

600 

506 

460 

850 

600 

500 

600 

629 

480 

950 

650 

550 

600 

552 

GOO 

1,000 

650 

550 

. 

600 

675 

250 

225 

225 

175 

175 

175 

125 

125 

250 

225 

225 

175 

175 

175 

150 

150 

300 

225 

225 

175 

175 

175 

150 

150 

300 

225 

225 

200 

200 

200 

loO 

150 

300 

225 

225 

200 

200 

200  ‘ 

150 

150 

300 

250 

250 

200 

200 

200 

150 

150 

300 

250 

250 

200 

200 

200 

150 

150 

300 

250 

250 

200 

200 

200 

150 

150 

300 

250 

250 

200 

200 

200 

150 

150 

300 

250 

250 

200 

200 

200 

1.50 

150 

350 

300 

300 

225 

225 

225 

175 

175 

350 

300 

300 

225 

225 

225 

175 

175 

350 

300 

300 

250 

250 

250 

175 

175 

400 

300 

300 

250 

250 

250 

200 

200 

400 

350 

350 

250 

250 

250 

200 

200 

400 

350 

350 

300 

300 

300 

200 

200 

450 

350 

350 

300 

300 

300 

225 

225 

450 

350 

350 

300 

300 

300 

225 

225 

460 

400 

400 

300 

300 

300 

225 

225 

450 

400 

400 

300 

300 

300 

225 

225 

600 

400 

400 

350 

350 

350 

250 

250 

GOO 

400 

400 

350 

360 

350 

250 

250 

500 

500 

450 

3.50 

350 

350 

250 

250 

600 

600 

450 

350 

350 

350 

300 

300 

600 

500 

450 

350 

350 

350 

300 

300 

600 

500 

450 

400 

400 

400 

300 

300 

600 

600 

500 

400 

400 

400 

300 

300 

600 

500 

500 

400 

400 

400 

300 

300 

600 

500 

500 

400 

400 

400 

300 

300 

600 

500 

500 

400 

400 

400 

300 

300 

600 

600 

500 

450 

500 

350 

350 

600 

600 

500 

450 

500 

350 

350 

600 

600 

500 

500 

600 

350 

350 

GOO 

600 

500 

600 

500 

400 

400 

500 

500 

500 

400 

400 

600 

600 

600 

400 

400 

600 

600 

600 

450 

.500 

600 

600 

600 

450 

600 

600 

600 

600 

450 

500 

600 

600 

600 

450 

600 

500  500 


(XM  600 

GOO  600 

60  0  600 

600  GOO 


1 


’  Values  may  be  modified  as  permitted  by  §  111.70-15. 

’Values  may  be  modified  as  permitted  by  §  111.70-10. 

’  High  reactance  squirrel  cage  motors  are  those  designed  to  limit  the  starting  current 
by  means  of  deep-slot  secondaries  or  double-wound  secondaries  and  are  generally 
sterted  on  full  voltage. 


<  For  the  grouping  of  small  motors  under  the  protection  of  a  single  set  of  fuses,  see 
5  111.70-10(c). 

*  For  running  protection  of  motors  of  1  horsepower  or  less,  see  1 111.70-15(c). 
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(c)  Several  motors  on  one  branch  cir¬ 
cuit.  Two  or  more  motors  may  be  con¬ 
nected  to  the  same  branch  circuit  under 
the  conditions  covered  in  this  paragraph. 

(1)  Two  or  more  motors  each  not  ex¬ 
ceeding  1  horsepower  in  rating  and 
each  having  a  full  load  rated  current  not 
exceeding  6  amperes,  may  be  used  on  a 
branch  circuit  protected  at  not  more 
than  20  amperes  at  125  volts  or  less,  or 
15  amperes  at.^00  volts  or  less.  Individual 
running  overcurrent  protection  is  un¬ 
necessary  for  such  motors  unless  re¬ 
quired  by  the  provisions  of  §  111.70-15 

(c)  or  (d> . 

(2)  Ttvo  or  more  motors  of  any  rat¬ 
ings,  each  having  individual  running 
overcurrent  protection,  may  be  connected 
to  one  branch  circuit  provided  all  of  the 
conditions  contained  in  this  subpara¬ 
graph  are  complied  with. 

(i)  Each  motoi'-running  overcurrent 
device  must  be  approved  for  group 
installation. 

(ii)  Each  motor  controller  must  be  ap¬ 
proved  for  group  installation. 

(iii)  The  branch  circuit  must  be  pro¬ 
tected  by  an  overcurrent  device  having  a 
rating  or  setting  equal  to  that  specified  in 
paragraph  (b)  of  this  section  for  the 
largest  motor  connected  to  the  branch 
circuit  plus  an  amount  equal  to  the  sum 
of  the  full  load  current  ratings  of  all 
other  motors  connected  to  the  circuit. 

(iv)  The  branch  circuit  overcurrent 
protection  must  not  be  greater  than  that 
allowed  by  §  111.70-15(m)  for  the  ther¬ 
mal  cutout  or  relay  protecting  the 
smallest  motor  of  the  group. 

(v)  The  conductors  of  iUiy  tap  sup¬ 
plying  a  single  motor  need  not  have  indi¬ 
vidual  branch  circuit  protection,  provided 
they  comply  with  either  of  the  following: 

(a)  No  conductor  to  the  motor  shall  have 
a  current-carrying  capacity  less  than 
that  of  the  branch  circuit  conductors,  or 

(b)  no  conductor  to  the  motor  shall  have 
a  current-carrying  capacity  less  than 
one-third  that  of  the  branch  circuit  con¬ 
ductors,  with  a  minimum  in  accordance 
with  §  111.70-5(b),  the  conductors  to 
the  motor-running  protective  device 
being  not  more  than  25  feet  long  and 
being  protected  from  mechanical  injury. 

(d)  Combined  overcurrent  protection. 
Motor-branch-circuit  overcurrent  pro¬ 
tection  and  motor-running  overcurrent 
protection  may  be  combined  in  a  single 
overcurrent  device  if  the  rating  or  set¬ 
ting  of  the  device  provides  the  running 
overcurrent  protection  specified  in 
§  111.70-15  (b),  (c).  and  (d). 

(e)  Group  control  branch  circuit  over¬ 
current  protection.  In  lieu  of  the  require¬ 
ments  of  §  111.70-15(m)  and  paragraph 
(b)  of  this  section,-  a  motor-branch- 
circuit  of  group  control  panels  may  be 
considered  to  be  protected  against  over¬ 
current  by  an  instantaneous  trip  circuit 
breaker  set  to  trip  at  a  value  not  exceed¬ 
ing  1,500  percent  of  the  motor  full  load 
current,  provided  that  all  the  conditions 
of  this  paragraph  are  fulfilled. 

(1)  The  thermal  cutout,  thermal  relay, 
or  other  device  for  motor-running  pro¬ 
tection  shall  be  capable  of  operation 


without  damage  to  itself  from  a  current 
up  to  the  setting  of  the  branch-circuit 
circuit  breaker. 

(2)  The  motor  controller  shall  be  ca¬ 
pable  of  opening  the  circuit  without 
damage  to  itself  resulting  from  a  cur¬ 
rent  up  to  the  setting  of  the  branch- 
circuit  .circuit  breaker. 

(f)  Overcurrent  devices;  in  which 
conductor.  Overcurrent  devices  shall 
comply  with  the  provisions  of  Subpart 
111.50. 

(g)  Rating  of  circuit  breakers.  Cir¬ 
cuit  breakers  for  motor-branch-circuit 
protection  shall  have  a  continuous  ciur- 
rent  rating  of  not  less  than  115  percent 
of  the  full  load  current  rating  of  the 
motors. 

(h)  Special  requirements  for  over  600 
volts.  Each  motor- branch-circuit  and 
feeder  of  more  than  600  volts  shall  be 
protected  against  overcurrent  by  means 
of  a  circuit  breaker  of  suitable  rating  so 
arranged  that  it  can  be  serviced  without 
hazard. 

§  111.70—15  Motor  overload  proteetion. 

(a)  General.  The  following  provisions 
in  this  section  specify  overcurrent  de¬ 
vices  intended  to  protect  the  motors,  the 
motor- control  appara  tus,  and  the  branch 
circuit  conductors  against  excessive 
heating  due  to  motor  overloads. 

(b)  Continuous  duty  motors  more 
than  one  horsepower.  Each  continuous 
duty  motor  rated  more  than  one  horse¬ 
power  shall  be  protected  against  over¬ 
current  by  one  of  the  means  covered  in 
this  paragraph.  For  multispeed  motors 
each  separate  winding  or  winding  con¬ 
nection  shall  be  considered  separately. 

(1)  A  separate  overcmrent  device 
which  is  responsive  to  motor  current. 
This  device  shall  be  rated  or  set  at  not 
more  than  115  percent  of  the  motor  full 
load  current  rating.  For  multispeed  mo¬ 
tors  this  device  shall  be  rated  or  set  at 
not  more  than  115  percent  of  the  full 
load  current  rating  of  each  separate 
winding  or  winding  connection.  This 
value  may  be  modified  as  permitted  by 
paragraph  (g)  of  this  section. 

(2)  A  thermal  protector  integral  with 
the  motor,  approved  for  use  with  the 
motor  which  it  protects  on  the  basis  that 
it  will  prevent  dangerous  overheating  of 
the  motor  due  to  overload  or  failure  to 
start.  If  the  motor  current  interrupting 
device  is  separate  from  the  motor  and  its 
control  circuit  is  operated  by  a  protec¬ 
tive  device  integral  with  the  motor,  it 
shall  be  so  arranged  that  the  opening  of 
the  control  circuit  will  result  in  inter¬ 
ruption  of  current  to  the  motor. 

(3)  For  sealed  (hermetic-type)  refrig¬ 
eration  motors  the  protective  device 
specified  in  subparagraph  (1)  or  (2)  of 
this  paragraph  shall  be  rated  or  set  to 
trip  at  not  more  than  125  percent  of  the 
motor  full  load  line  current. 

(c)  Continuous  duty  motors,  one 
horsepower  or  less,  manually  started. 
Any  motor  of  one  horsepower  or  less 
which  is  portable,  is  manually  started, 
and  is  wi^in  sight  from  the  starter  lo¬ 
cation,  shall  be  considered  as  protected 
against  overcurrent  by  the  overcurrent 


device  protecting  the  conductors  of  the 
branch  circuit.  This  branch  circuit  over¬ 
current  device  shall  not  be  larger  than 
that- specified  by  table  111.70-10(b3) ,  ex¬ 
cept  that  any  such  motor  may  be  used 
at  125  volts  or  less  on  a  branch  circuit 
protected  at  20  amperes.  Any  such  motor 
which  is  out  of  sight  from  the  starter 
location  and  any  such  motor  which  is 
not  portable,  shall  be  protected  as  spec¬ 
ified  in  paragraph  (d)  of  this  section  for 
automatically  started  motors. 

(d)  Continuous  duty  motors,  one 
horsepower  or  less,  automatically  started. 
Each  continuous  duty  motor  rated  at  one 
horsepower  or  less  which  is  automatically 
started  shall  be  protected  against  over¬ 
current  by  the  use  of  one  of  the  means 
covered  in  this  paragraph. 

(1)  In  the  same  manner  as  provided 
for  motors  rated  at  more  than  one  horse¬ 
power  by  paragraph  (b)  (1)  or  (2)  of 
this  section. 

(2)  If  part  of  an  approved  assembly 
which  does  not  normally  subject  the 
motor  to  overloads  and  which  is  also 
equipped  with  other  safety  controls 
which  protect  the  motor  against  damage 
due  to  stalled  rotor  current,  the  motor 
will  be  considered  to  be  protected.  Where 
such  protective  equipment  is  used,  it 
shall  be  indicated  on  the  nameplate  of 
the  assembly  where  it  will  be  visible  after 
installation. 

(3)  If  the  impedance  of  the  motor 
windings  is  sufficient  to  prevent  over¬ 
heating  due  to  failure  to  start,  the  motor 
may  be  protected  as  specified  in  para¬ 
graph  (c)  of  this  section  for  manually 
started  motors, 

(e)  Wound-rotor  secondaries.  The 
secondary  circuits  of  wound-rotor  alter¬ 
nating-current  motors,  including  con¬ 
ductors,  controllers,  resistors,  etc.,  shall 
be  considered  as  protected  against  over¬ 
current  by  the  motor-running  overcur¬ 
rent  device, 

(f)  Intermittent  and  similar  duty.  A 
motor  used  for  a  condition  of  service 
which  is  inherently  short  time  is  con¬ 
sidered  as  protected  against  overcurrent 
by  the  branch  circuit  overcurrent  device, 
provided  the  overcurrent  protection 
does  not  exceed  that  specified  in  Tables 
111.70-10(bl)  and  1 1 1.70-10 (b2) .  Any 
motor  is  considered  to  be  for  continuous 
duty  unless  the  nature  of  the  apparatus 
which  it  drives  is  such  that  the  motor 
cannot  operate  continuously  with  load 
under  any  conditions  or  unless  permitted 
by  §  111.25-15. 

(g)  Selection  or  setting  of  protective 
devices.  Where  the  values  specified  for 
motor-running  overcurrent  protection 
do  not  correspond  to  the  standard  sizes 
or  rating  of  fuses,  nonadjustable  circuit 
breakers,  thermal  cutouts,  thermal 
relays,  the  heating  elements  of  thermal 
trip  motor  sn  .itches,  or  possible  settings 
of  adjustable  circuit  breakers  adequate 
to  carry  the  load,  the  next  higher  size, 
rating,  or  setting  may  be  used,  but  not 
higher  than  130  percent  of  the  full-load 
current  rating  of  the  motor  except  that 
for  sealed  (hermetic-type)  refrigeration 
motors  the  rating  or  setting  of  the  pro¬ 
tective  device  shall  not  be  higher  than 
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140  percent  of  the  full -load  current  rat¬ 
ing  of  the  motor.  If  not  shimted  dining 
the  starting  period  of  the  motor  (see 
paragraph  (h)  of  this  section),  the 
protective  device  shall  have  sufficient 
time  delay  to  permit  the  motor  to  start 
and  accelerate  its  load. 

(h)  Shunting  during  starting  period. 
If  the  motor  is  manually  started  (includ¬ 
ing  starting  with  a  magnetic  starter 
having  pushbutton  control)  the  running 
overcurrent  protection  may  be  shunted 
or  cut  out  of  the  circuit  during  the  start¬ 
ing  period  of  the  motor,  provided  the 
device  by  which  the  overcurrent  protec¬ 
tion  is  shunted  or  cut  out  cannot  be  left 
in  the  starting  position,  and  the  motor 
shall  be  considered  as  protected  against 
overcurrent  during  the  starting  period 
if  fuses  or  time-delay  circuit  breakers, 
rated  or  set  at  not  over  400  percent  of 
the  full-load  current  of  the  motor,  are  so 


located  in  the  circuit  as  to  be  operative 
during  the  starting  period  of  the  motor. 
The  motor-running  overcurrent  protec¬ 
tion  shall  not  be  shunted  or  cut  out 
during  the  starting  period  if  the  motor 
is  automatically  started. 

(i)  Fuses;  in  which  conductor.  If  fuses 
are  used  for  motor-running  protection, 
a  fuse  shall  be  inserted  in  each  im- 
grounded  conductor,  except  that  a  fuse 
shall  also  be  inserted  in  a  grounded  con¬ 
ductor  under  the  circumstances  set  forth 
in  footnote  1  of  Table  111.70-15(j)  for 
circuits  supplied  by  wye-delta  or  delta- 
wye  connected  transformers. 

(j)  Devices  other  than  fuses;  in  which 
conductors.  If  devices  other  than  fuses 
are  used  for  motor-running  protection. 
Table  111.70-15(j)  shall  govern  the 
minimum  allowable  niunber  and  loca¬ 
tion  of  overcurrent  units,  such  as  trip 
coUs,  relays,  or  thermal  cutouts. 


Table  lll.70-16(i)— Minimum  Number  and  Locahon  of  Motor-Running  Protective  Devices 


Number  and  location  of  overcurrent 
Kind  of  motor  Supply  sjrstem  units,  such  as  trip  coils,  relays,  or 

thermal  cut-outs 


l-phase  alternating-current  or  direct- 
current. 

l-phaae  alternating-current  or  direct- 
current. 

1-pbase  alternating-current  or  direct- 
current. 

S-phase  alternating-current . 

3-phase  alternating-current . 

8-phase  alternating-current . 

3-phase  alternating-current . 


2-wire,  1-phase  alternating-current  or 
direct-current,  ungrounded. 

2- wlre,  1-phase  alternating-current  ox 
direct-current,  one  conductor 
grounded. 

3- wire,  1-phase  alternating-current  or 
direct-current,  grounded  neutral. 

3-wire,  3-phase  alternating-current, 
ungrounded. 

3-wire,  3-phase,  one  conductor 
grounded. 

3- wire,  3-phase  alternating-current, 
grounded  neutral. 

4- wire,  3-phase  alternating-current, 
grounded  neutral  or  ungrounded. 


1  In  either  conductor. 

1  In  ungrounded  conductor. 

1  in  either  ungrounded  conductor. 

2  in  any  2  conductors.  > 

2  in  ungrounded  conductors. 

2  in  any  2  conductors.  * 

2  in  any  2  conductors,  except  the 
neutral.  ‘ 


>  In  the  case  of  distribution  systems  supplying  wye-delta  or  delta-wye  connected  transformers  (having  the  wye 
neutral  point  in  the  primary  ungrounded  or  not  connected  to  the  circuit)  three  running  overcurrent  units  shall  be 
provided  for  the  protection  of  3-phase  3-wlre  motors. 


(k)  Number  of  conductors  discon¬ 
nected  by  overcurrent  device.  Motor- 
running  protective  devices,  other  than 
fuses,  thermal  cutouts,  or  thermal  pro¬ 
tectors,  shall  simultaneously  open  a  suffi¬ 
cient  number  of  ungrounded  conductors 
to  interrupt  current  flow  to  the  motor. 

(l)  Motor  controller  as  running  pro¬ 
tection.  A  motor  controller  may  also 
serve  as  the  running  overcurrent  device 
if  the  number  of  overcurrent  units  com¬ 
plies  with  Table  111.70-15(j) ,  and  if  these 
overcurrent  units  are  operative  in  both 
the  starting  and  running  position  in  the 
case  of  a  direct-current  motor,  and  in 
the  running  position  in  the  case  of  an 
alternating -current  motor. 

(m)  Thermal  cutouts  and  relays. 
Thermal  cutouts,  thermal  relays  and 
other  devices  for  motor-running  protec¬ 
tion  which  are  not  capable  of  opening 
short  circuits,  shall  be  protected  by  fuses 
or  circuit  breakers  with  ratings  or  set¬ 
tings  of  not  over  4  times  the  rating  of 
the  motor  for  which  they  are  designed, 
unless  approved  for  group  installation, 
and  marked  to  indicate  the  maximum 
rating  or  setting  of  the  overcurrent  de¬ 
vice  by  which  they  must  be  protected. 

(n)  Rating  of  protective  devices. 
Motor-running  overcurrent  devices  other 
than  fuses  shall  have  a  rating  of  at  least 
115  percent  of  the  full-load  current  rat¬ 
ing  of  the  motor. 


(o)  Automatic  restarting.  A  motor¬ 
running  protective  device  which  can  re¬ 
start  a  motor  automatically  after  over¬ 
current  tripping  shall  not  be  installed. 

(p)  Special  requirements  for  over  600 
volts.  Running  overcurrent  protection 
for  a  motor  of  over  600  volts  shall  con¬ 
sist  of  a  circuit  breaker,  or  of  overcur¬ 
rent  units  integral  with  the  controller 
which  shall  simultaneously  open  all  un¬ 
grounded  conductors  to  the  motor.  The 
overcurrent  device  shall  have  a  setting 
as  specified  by  this  section. 

§  111.70—20  Motor  controllers,  general 
requirements. 

(a)  Suitability.  Each  controller  shall 
be  capable  of  starting  and  stopping  the 
motor  which  it  controls,  and  for  an  al¬ 
ternating-current  motor  shall  be  cap¬ 
able  of  interrupting  the  stalled-rotor  cur¬ 
rent  of  the  motor. 

(b)  Rating.  The  controller  shall  have 
a  horsepower  rating,  which  shall  not  be 
lower  than  the  horsepower  rating  of  the 
motor,  except  as  otherwise  permitted  by 
this  paragraph. 

(1)  For  a  stationary  motor  rated  at  Vs 
horsepower  or  less  that  is  normally  left 
running  and  is  so  constructed  that  it 
cannot  be  damaged  by  overload  or  failure 
to  start,  such  as  clock  motors  and  the 
like,  the  branch  circuit  overcurrent  de¬ 
vice  may  serve  as  the  controller. 


(2)  For  stationary  motors  rated  at  2 
horsepower  or  less,  and  300  volts  or  less 
the  controller  may  be  a  general  use 
switch  having  an  ampere  rating  at  least 
twice  the  full-load  current  rating  of  the 
motor,  ' 

(3)  For  portable  motors  rated  at  Vj 
horsepower  or  less,  the  controller  may 
be  an  attachment  plug  and  receptacle. 

(4)  A  branch-circuit  breaker,  raW 
in  amperes  only,  may  be  used  as  a  con¬ 
troller.  When  this  circuit  breaker  is  also 
used  for  overcurrent  protection,  it  shall 
conform  to  the  appropriate  provisions 
of  this  part  governing  overcurrent 
protection. 

(c)  Need  not  open  all  conductors.  Ex¬ 
cept  when  the  motor  controller  serves 
also  as  a  disconnecting  means  (see 
§  111.70-30(1))  the  controller  need  not 
open  all  conductors  to  the  motor. 

(d)  In  grounded  conductors.  One  pole 
of  the  controller  may  be  placed  in  a  per¬ 
manently  grounded  conductor  provided 
the  controller  is  so  designed  that  the  pole 
in  the  grounded  conductor  cannot  be 
opened  without  simultaneously  opening 
all  conductors  of  the  circuit. 

(e)  Adjacent  to  motor  and  driven  ma¬ 
chinery.  Generally  a  controller  shall  be 
located  adjacent  to  the  motor  and  its 
driven  machinery.  Where  it  is  desired  to 
group  motor  controllers  at  a  central  lo¬ 
cation  or  where,  for  other  reasons,  it  is 
not  feasible  to  locate  a  controller  adja¬ 
cent  to  the  motor  and  its  driven  machine, 
the  installation  shall  comply  with  one 
of  the  conditions  listed  in  this 
paragraph. 

(1)  The  motor  and  controller  discon¬ 
necting  means  required  by  §  111.70-30 
shall  be  capable  of  being  locked  in  the 
open  circuit  position.  However,  if  the 
disconnecting  means  is  not  within  sight 
of  the  controller  location  or  is  more  than 
50  feet  distant  from  ttie  controller,  sub- 
paragraph  (2)  or  (3)  of  this  paragraph 
shall  be  complied  with. 

(2)  A  manually  operable  switch  which 
will  disconnect  the  motor  from  its  source 
of  supply  shall  be  provided  adjacent  to 
the  motor  location.  This  switch  shall  be 
rated  in  accordance  with  the  appropriate 
requirements  of  §  111.70-30. 

(3)  A  maintaining  type  switch  in  the 
motor  control  circuit  shall  be  provided 
adjacent  to  the  motor  which  will  prev^t 
the  motor  from  being  energized. 

(f)  Number  of  motors  served  by  each 
controller.  Each  motor  shall  be  provided 
with  an  individual  controller,  exc^t 
that  for  motors  of  600  volts  or  less,  a 
single  controller  may  serve  a  group  of 
motors  under  any  one  of  the  conditions 
provided  by  this  paragraph. 

(1)  If  a  number  of  motors  drive  sev¬ 
eral  parts  of  a  single  machine  or  piece 
of  apparatus. 

(2)  If  a  group  of  motors  is  under  the 
protection  of  one  overcurrent  device  as 
permitted  in  §  111.70-10(0(1). 

(g)  Adjustable-speed  motors.  Adjust¬ 
able-speed  motors,  if  controlled  by  means 
of  fleld  regulation,  shall  be  so  equipped 
and  connected  that  they  cannot  be 
started  under  weakened  fleld  unless  the 
motor  is  designed  for  such  starting. 
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(h)  Speed  limitation.  Machines  of  the 
types  listed  in  this  paragraph  shall  be 
provided  with  speed  limiting  devices, 
i^ess  the  inherent  characteristics  of 
the  machine,  the  system,  or  the  load  and 
the  mechanical  connection  thereto  are 
such  as  safely  to  limit  the  speed,  or 
unless  the  the  machine  is  always  imder 
the  manual  control  of  a  qualified 
operator. 

(1)  Separately  excited  direct-current 
motors. 

(2)  Series  motors. 

(3)  Motor-generators  and  converters 
which  can  be  driven  at  excessive  speed 
from  the  direct-current  end,  as  by  re¬ 
versal  of  current  or  decrease  in  load. 

(i)  Enclosure — (1)  General.  All  con¬ 
trolling  apparatus,  except  as  otherwise 
permitted  below,  shall  be  protected  by 
enclosing  cases,  either  dripproof  or 
watertight,  depending  on  their  location. 
Cable  entrance  plates,  if  provided,  for 
watertight  enclosures  and  at  the  top  of 
dripproof  enclosures  shall  be  at  least 
Vs-inch  thick  and  be  fitted  with  gaskets. 
Watertight  enclosures  shall  be  provided 
with  external  feet  or  lugs  for  moimting. 

(2)  Open  type.  Control  apparatus 
may  be  of  the  open  type  provided  it  is 
located  in  a  compartment  or  enclosure 
assigned  solely  to  electrical  control 
equipment  and  accessible  only  to  quali¬ 
fied  persons.  Where  the  compartment  is 
used  for  other  apparatus  and  the  loca¬ 
tion  of  an  open  controller  is  such  that  it 
is  subject  to  accidental  contact,  adequate 
guardrails  or  the  equivalent  shall  be 
provided. 

(j)  Hinged  doors.  All  controller  hinged 
doors  having  either  a  height  exceeding 
45  Inches  or  a  width  exceeding  24  inches 
shall  be  provided  with  door  positioners 
and  stops.  Equipment  mounted  on  a 
hinged  door  shall  be  constructed  or 
shielded  in  such  a  manner  that  no  live 
parts  of  the  door  mounted  equipment 
will  be  exposed  to  accidental  contact  by 
a  person  with  the  door  open  and  the  cir¬ 
cuit  energized. 

(k)  Grounding.  Controller  cases,  ex¬ 
cept  insulating  covers  of  snap  switches, 
shall  be  groimded. 

(l)  Construction.  The  construction  of 
controlling  apparatus  and  their  en¬ 
closures  shall  conform  to  the  require¬ 
ments  of  Underwriters’  Laboratories, 
Inc.,  “Standard  for  Industrial  Control 
Equipment,”  except  that  sheet  metal  en¬ 
closures  for  installation  in  corrosive  lo¬ 
cations  shall  not  be  installed  unless  one 
of  the  conditions  covered  in  this  para¬ 
graph  is  complied  with. 

(1)  The  enclosure  is  fabricated  of  cor¬ 
rosion-resistant  material. 

(2)  The  enclosure  is  fabricated  of 
sheet  steel  not  less  than  inch  In 
thickness  and  hot  dip  galvanized  after 
fabrication. 

(3)  The  enclosure  is  fabricated  of 
sheet  steel  not  less  than  inch  in 
thickness  and  given  a  corrosion  resistant 
finish  in  accordance  with  §  110.15-40  of 
this  subchapter. 

(m)  Wearing  parts.  All  wearing  parts 
of  controller  should  be  readily  accessible 
for  inspection  and  renewal. 

(n)  Protection  against  low  voltage. 
Motor  controllers  for  motors  of  2  horse¬ 


power  or  larger  shall  be  provided  with 
protection  against  low  voltage.  Low- volt¬ 
age  release  should  be  provided  only  on 
controllers  for  auxiliaries  which  are  vital 
to  the  operation  of  the  propelling  equip¬ 
ment  where  automatic  restart  after  a 
voltage  failure  will  not  be  hazardous. 
Otherwise,  low-voltage  protection  should 
be  lised.  To  permit  prompt  restoration  of 
service  after  interruption,  the  starting 
current  and  short-time  sustained  current 
of  all  low-voltage  release  load  shall  be 
within  the  capacity  of  one  generator. 

(o)  Manually  operated  controllers. 
Manually  operated  controllers  shall  be 
arranged  for  operation  without  opening 
the  enclosing  case.  In  the  panel  type  the 
starting  arm  shall  be  arranged  so  that 
the  motor  will  stop  if  the  arm  is  left  on 
a  starting  point.  In  regulating  drum  con¬ 
trollers  the  resistor  shall  be  proportioned 
for  the  duty  cycle. 

(p)  Alternating '■current  manual  auto¬ 
starters.  Alternating-current  manual 
auto-starters  with  self-contained  auto¬ 
transformers  should  be  provided  with 
switches  of  the  quick-make-and-break 
type  and  the  starters  should  be  arranged 
so  that  it  will  be  impossible  to  throw  to 
the  running  position  without  having  first 
thrown  to  the  starting  position.  Switches 
should  be  preferably  of  the  contactor  or 
air-break  type.  In  case  oil  is  necessary, 
the  starter  should  not  leak  when  tilted 
to  an  angle  of  15  degrees  and  should  be 
constructed  to  prevent  the  liquid  from 
splashing  out  due  to  the  rolling  of  the 
vessel. 

(q)  Identification  of  controllers.  A 
controller  shall  be  marked  with  tl.e 
maker’s  name  or  identification  symbol, 
the  voltage,  the  cmrent  or  horsepower 
rating,  and  such  other  data  as  may  be 
needed  properly  to  indicate  the  motor 
which  it  controls.  The  identification  data 
necessary  to  indicate  the  motor  which 
the  controller  controls  shall  be  on  the 
external  surface  of  the  enclosure.  A  heat 
resistant  durable  type  wiring  diagram  of 
the  controller  shall  be  permanently  at¬ 
tached  to  the  inside  of  the  controller 
door, 

§J11.70— 23  Group  fonirol  panels. 

(a)  General.  The  provisions  in  tliis 
section  are  in  addition  to  and  amenda¬ 
tory  of  the  other  provisions  of  this  sub¬ 
part  and  are  applicable  to  two  or  more 
motor  controllers  grouped  into  a  motor 
control  center  and  supplied  by  a  common 
feeder.  The  provisions  of  this  paragraph 
are  not  applicable  to  the  controllers  for 
two  or  more  motors  driving  several  parts 
of  a  single  machine  or  piece  of  apparatus 
when  the  controllers  are  grouped  or  in¬ 
stalled  in  a  single  enclosure. 

(b)  Arrangement.  Each  controller  and 
its  associated  motor  overcurrent  protec¬ 
tive  device,  motor  branch  circuit  over¬ 
current  protective  device  and  discon¬ 
necting  means  shall  be  mounted  in  a 
common  metal  enclosure  provided  with 
a  hinged  door. 

(c)  Door  interlock.  The  hinged  door 
required  above  shall  be  interlocked  with 
the  disconnect  device  to  prevent  the  door 
being  opened  with  the  circuit  energized. 

(d)  Working  space.  Working  space, 
generally  not  less  than  30  inches  and  at 


no  point  less  than  24  inches,  shall  be 
provided  in  front  of  group  control  boards. 
Where  access  to  the  rear  is  required  for 
making  connections  and  for  subsequent 
inspections,  or  for  other  purposes,  space 
adequate  for  the  work  to  be  done,  and  in 
no  case  less  than  18  inches  shall  be 
provided. 

(e)  Nameplates.  Circuit  nameplates  in 
accordance  with  §  111.30-l(h)  shall  be 
provided. 

§  111.70—30  Disconnecting  means. 

(a)  General.  The  provisions  contained 
in  this  section  are  intended  to  require 
disconnecting  means  for  motors  and  con¬ 
trollers  capable  of  disconnecting  them 
from  the  circuit. 

(b)  Type.  The  disconnecting  means 
shall  be  an  enclosed,  externally  operable, 
motor-circuit  switch,  rated  in  horse¬ 
power,  or  a  circuit  breaker,  except  as 
permitted  in  the  paragraphs  (c) ,  (d) ,  (e) , 

(f) ,  and  (g)  of  this  section.  Every  switch 
in  the  motor  branch  circuit  within  sight 
from  the  controller  location  shall  comply 
with  these  requirements. 

(c)  One-eighth  horsepower  or  less.  For 
stationary  motors  of  Vs  horsepower  or 
less,  the  branch  circuit  overcurrent  de¬ 
vice  may  serve  as  the  disconnecting 
means. 

(d)  Two  horsepower  or  less.  For  sta¬ 
tionary  motors  rated  at  2  horsepower  or 
less  and  300  volts  or  less,  the  disconnect¬ 
ing  means  may  be  a  general-use  switch 
having  an  ampere  rating  at  least  twice 
the  full -load  cmrent  rating  of  the  motor. 

(e)  Over  2  horsepower  to  and  in¬ 
cluding  50  horsepower.  The  disconnect¬ 
ing  means  shall  be  a  motor-circuit  switch 
rated  in  horsepower,  or  a  circuit  breaker, 
except  that  for  a  motor  with  an  auto 
transformer  type  of  controller,  the  dis¬ 
connecting  means  may  be  a  general  use 
switch  if  all  the  provisions  contained  in 
this  paragraph  are  complied  with. 

(1)  'The  motor  drives  a  generator 
which  is  provided  with  overcurrent 
protection. 

(2)  The  controller  is: 

(i)  Capable  of  interrupting  the  stalled- 
rotor  current  of  the  motor, 

(ii)  Provided  with  a  low-voltage  re¬ 
lease,  and 

(iii)  Provided  with  running  overcur¬ 
rent  protection  not  exceeding  115  percent 
of  the  motor  full-load  current  rating. 

( 3 )  Separate  fuses  ora  circuit  breaker, 
rated  or  set  at  not  more  than  150  per¬ 
cent  of  the  motor  full-load  current  are 
provided  in  the  motor  branch  circuit. 

(f )  Exceeding  50  horsepower.  For  sta¬ 
tionary  motors  rated  at  more  than  50 
horsepower,  the  disconnecting  means 
may  be  a  motor-circuit  switch  also  rated 
in  amperes,  a  general-use  switch,  or  an 
isolating  switch.  Isolating  and  general- 
use  switches  for  motors  exceeding  50 
horsepower,  not  capable  of  interrupting 
stalled-rotor  currents,  shall  be  plainly 
marked  “Do  not  open  imder  load.” 

(g)  Portable  motors.  For  portable  mo¬ 
tors  an  attachment  plug  and  receptacle 
may  serve  as  the  disconnecting  means. 

(h)  Current-carrying  capacity.  The 
disconnecting  means  shall  have  a  cur¬ 
rent-carrying  capacity  of  at  least  115 
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percent  of  the  current  rating  of  the 
motor, 

(i)  Poles;  in  which  conductors.  The 
disconnecting  means  shall  simultane¬ 
ously  open  all  conductors. 

(j)  To  he  indicating.  The  discon¬ 
necting  means  shall  plainly  indicate 
whether  it  is  in  the  open  or  closed 
position. 

(k)  To  disconnect  both  motor  and 
controller.  The  disconnecting  means 
shall  disconnect  both  the  motor  and  the 
controller  from  all  supply  conductors. 
The  disconnecting  means  may  be  in  the 
same  enclosure  with  the  controller. 

(l)  Switch  or  circuit  breaker  as  both 
controller  and  disconnecting  means.  A 
switch  or  circuit  breaker  complying  with 
the  provisions  of  §  111.7(l-20(b)  may 
serve  as  both  controller  and  disconnect¬ 
ing  means  if  it  opens  all  conductors  to 
the  motor,  is  protected  by  an  overcurrent 
device  (which  may  be  the  branch  circuit 
fuses)  which  opens  all  ungrounded  con¬ 
ductors  to  the  switch  or  circuit  breaker, 
and  is  one  of  the  types  listed  in  this 
paragraph. 

(1)  An  air-break  switch  operable  di¬ 
rectly  by  applying  the  hand  to  a  lever  or 
handle. 

(2)  A  circuit  breaker  switch  operable 
directly  by  applying  the  hand  to  a  lever 
or  handle. 

(3)  An  oil  switch  used  on  a  circuit 
whose  rating  ifloes  not  exceed  600  volts 
or  100  amperes,  or  on  a  circuit  exceeding 
this  capacity  if  imder  expert  supervision 
and  by  special  approval. 

(4)  The  oil  switch  or  circuit  breaker 
specified  above  may  be  both  power  and 
manually  operable.  If  power  operable, 
provisions  shall  be  made  to  lock  it  in  the 
open  position.  The  overcurrent  device 
protecting  the  controller  may  be  part  of 
the  controller  assembly  or  may  be  sep¬ 
arate,  An  autotransformer  type  con¬ 
troller  is  .not  included  above  and  wiU 
require  a  separate  disconnecting  means. 

(m)  Panelboard  or  switchboard  de¬ 
vices,  as  disconnecting  means.  A  branch 
circuit  switch  or  circuit  breaker  may 
serve  as  the  disconnecting  means  pro¬ 
vided  it  conforms  to  all  the  requirements 
of  this  section.  When  provision  for  lock¬ 
ing  in  the  open  circuit  position  is  re¬ 
quired  by  paragraph  (n)  of  this  section, 
accessibility  for  manual  operation  of  any 
other  switch  or  circuit  breaker  on  the 
panelboard  or  switchboard  shall  not  be 
hindered. 

(n)  In  sight  from  controller  location. 
The  disconnecting  means  shall  be  located 
within  sight  of  controller  location  or  be 
arranged  to  be  locked  in  the  open  circuit 
position.  A  distance  of  more  than  50  feet 
is  considered  equivalent  to  being  out  of 
sight.  The  disconnecting  means  shall  be 
located  in  the  same  ship’s  compartment 
with  the  controller. 

(o)  Motors  served  by  a  single  discon¬ 
necting  means.  Each  motor  shall  be  pro¬ 
vided  with  individual  disconnecting 
means,  except  that  for  motors  of  600 
volts  or  less  a  single  disconnecting  means 
may  serve  a  group  of  motors  under  any 
one  of  the  conditions  provided  by  this 
paragraph.  The  disconnecting  means 
serving  a  group  of  motors  shall  have  a 
rating  not  less  than  is  required  by  para¬ 


graph  (b)  of  this  section  for  a  single 
motor  whose  rating  equals  the  sum  of 
the  horsepowers  or  currents  of  all  motors 
of  the  group. 

(1)  If  a  number  of  motors  drive  sev¬ 
eral  parts  of  a  single  machine  or  piece 
of  apparatus  such  as  metal  and  wood¬ 
working  machines,  cranes,  and  hoists. 

(2)  If  a  group  of  motors  is  under  the 
protection  of  one  set  of  overcurrent  de¬ 
vices  as  permitted  by  §  111.70-10(c). 

(p)  Readily  accessible.  The  discon¬ 
necting  means  shall  be  readily  accessible. 

§  111.70—35  Heater  circuits. 

Where  motors,  master  switches,  and 
similar  enclosures,  except  motor  control¬ 
lers,  are  fitted  with  electric  heaters  lo¬ 
cated  inside  the  enclosures  and  energized 
from  a  separate  circuit,  the  heater  cir¬ 
cuits  shall  be  disconnected  in  the  same 
manner  as  required  for  control,  inter¬ 
lock  and  indicator  circuits  in  §  111.70- 
40(e)  (2) .  In  the  case  of  deck  machinery, 
when  the  location  of  the  motor,  master 
switch,  or  similar  enclosure  is  remote 
from  the  motor  and  controller  discon¬ 
nect  device,  a  warning  sign  may  be 
affixed  to  the  unit  enclosure  warning  the 
operator  of  the  presence  of  two  sources 
of  potential  within  the  imit  enclosure  and 
giving  the  location  of  the  heater  circuit 
disconnect  device  in  lieu  of  the  discon¬ 
nect  arrangement  required  by  §  111.70- 
40(e)(2).  Electric  heaters  installed  with¬ 
in  motor  controllers  and  energized  from 
a  separate  circuit  shall  be  disconnected 
in  the  same  manner  as  required  by 
§  1 11. 70-40  (e). 

§111,70 — 10  Remolo-conlrol,  elet'lrical 
interlock,  and  indicator  circuits. 

(a)  General.  The  deviations  from  the 
general  requirements  in  this  subchapter 
as  covered  by  this  section  are  intended 
to  provide  for  peculiar  conditions  gov¬ 
erning  remote-control,  electrical  inter¬ 
lock,  and  indicator  circuits. 

(b)  Overcurrent  protection.  Conduc¬ 
tors  of  control,  electrical  interlock,  and 
indicator  circuits  of  motor  controllers 
shall  be  considered  as  being  properly 
protected  against  overcurrent  by  the 
branch-circuit  overcurrent  device  where 
the  conductors  are  wholly  within  the 
controller  enclosure.  Conductors  of  con¬ 
trol,  electrical  interlock,  and  indicator 
circuits  external  to  the  controller  enclo¬ 
sure  shall  be  considered  as  being  prop¬ 
erly  protected  against  overcurrent  under 
any  one  of  the  conditions  listed  in  this 
paragraph. 

(1)  If  the  rating  or  setting  of  the 
branch-circuit  overcurrent  device  is  not 
more  than  500  percent  of  the  current- 
canning  capacity  of  the  control,  elec¬ 
trical  interlock,  or  indicator  circuit 
conductors. 

(2)  By  overcurrent  devices,  in  both 
sides  of  the  line,  having  a  rating  or  set¬ 
ting  of  not  more  than  500  percent  of 
the  current-carrying  capacity  of  the  con¬ 
trol,  electrical  interlock,  or  indicator  cir¬ 
cuit  conductors,  except  that  where  under 
operating  conditions  there  is  no  appre¬ 
ciable  difference  in  potential  between  the 
external  conductors,  overcurrent  protec-^ 
tion  need  only  be  provided  at  the  supply 
of  that  side  of  the  line. 


(3)  If  the  opening  of  the  control,  elec¬ 
trical  interlock,  or  indicator  circuit 
would  create  a  hazard,  no  overcurrent 
protection  shall  be  provided. 

(4)  For  overcurrent  protection  of 
steering,gear  control  and  indicator  light 
circuits  see  §  111.80-70. 

(c)  Accidental  ground.  It  is  recom¬ 
mended  that  remote  control  circuits  be 
so  arranged  that  an  accidental  ground 
will  not  start  the  motor. 

(d)  Source  of  potential.  The  potential 
for  a  control,  interlock,  or  indicator  cir¬ 
cuit  shall  be  derived  from  the  load  side 
of  the  motor  and  controller  disconnect 
means  specified  by  §  111.70-30,  except 
that  where  the  control  functions  are  such 
that  such  circuits  must  be  common  to 
two  or  more  controllers,  the  switching 
arrangements  specified  by  paragraph  (e) 
of  this  section,  shall  be  complied  with. 

(e)  Switching.  In  the  design  of  con¬ 
trol,  interlock,  and  indicator  circuits,  all 
possible  steps  shall  be  taken  to  eliminate 
more  than  one  source  of  potential  in  an 
enclosure.  Where  the  control  functions 
are  such  as  to  make  it  impracticable  to 
energize  a  control,  interlock,  or  indicator 
circuit  from  the  load  side  of  the  motor 
and  controller  disconnect  means  speci¬ 
fied  by  §  111.70-30,  one  of  the  following 
alternative  methods  of  switching  shall 
be  employed. 

( 1 )  The  potential  of  the  control,  inter¬ 
lock,  or  indicator  circuits  shall  be  limited 
to  not  more  than  24  volts,  in  which  case 
no  disconnecting  means  need  be 
provided. 

(2)  The  conductors  of  control,  inter¬ 
lock,  or  indicator  circuits  shall  be  dis¬ 
connected  from  all  sources  of  potential 
by  a  disconnect  device  independent  of 
the  motor  and  controller  disconnect 
device  specified  by  §  111.70-30.  The  two 
independent  devices  shall  be  located  im¬ 
mediately  adjacent  one  to  the  other,  and 
a  sign,  warning  the  operator  to  open  both 
devices  to  disconnect  completely  the 
motor  and  controller,  shall  be  perma¬ 
nently  attached  to  the  exterior  of  the 
door  of  the  main  disconnect  device. 

(3)  The  conductors  of  control,  inter- 
,  lock,  or  indicator  circuits  shall  be  dis¬ 
connected  from  all  sources  of  potential 
by  a  disconnect  device  actuated  by  the 
opening  of  the  controller  door,  this  de¬ 
vice  and  its  connections  (including  ter¬ 
minal  blocks,  when  employed,  for  ter¬ 
minating  the  ship’s  wiring)  being  such 
that  there  are  no  electrically  uninsulated 
or  unshielded  surfaces. 

Subpart  1 1 1.75 — Lighting  Circuits  and 
Protection 

§  111.75—1  Lighting  feeders. 

(a)  Passenger  quarters,  crew  quar¬ 
ters,  and  public  spaces:  On  passenger 
vessels  constructed  with  firescreen  bulk¬ 
heads  forming  fire  zones,  the  lighting 
distribution  system  shall  be  so  arranged 
that  fire  in  any  main  fire  zone  will  not 
interfere  with  the  lighting  in  any  other 
main  fii-e  zone.  This  requirement  will  be 
met  if  main  and  emergency  feeders  pass¬ 
ing  through  any  zone  are  separated  both 
vertically  and  horizontally  as  widely  as 
is  practicable. 
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(b)  Machinery  spaces:  Lighting  for 
enginerooms,  for  the  boilerrooms,  and 
for  the  auxiliary  machinery  spaces  shall, 
where  practicable,  be  supplied  from  two 
or  more  feeders,  one  of  which  may  be 
an  emergency  feeder. 

(c)  Cargo  spaces:  Separate  feeders 
shall  be  provided  for  cargo  space  light¬ 
ing.  The  distribution  panels  shall  be  lo¬ 
cated  outside  of  the  cargo  spaces. 

(d)  Special  requirements  for  emer¬ 
gency  lighting,  feeders,  and  branch  cir¬ 
cuits  are  given  in  §  112.05-10  of  this  sub¬ 
chapter. 

§  111.75—3  Transformer  feeder  eireuits. 

The  conductors  of  transformer  pri¬ 
mary  and  secondary  feeder  circuits  shall 
be  provided  with  short  circuit  protection 
and  shall  be  protected  by  overcurrent 
devices  located  at  the  source  of  supply 
to  the  primary,  rated  or  set  at  100  per¬ 
cent  of  the  smaller  of  the  primary  and 
secondary  feeder  conductors  (taking 
into  accoimt  the  transformer  ratio  as 
necessary) .  The  rating  or  setting  of  the 
overcurrent  devices  shall  not  exceed  115 
percent  of  the  rated  primary  current  of 
the  transformer, 

§  111.73—5  Lighting  branch  circuits. 

/  (a)  General.  Lighting  branch  circuit 
conductors  shall  be  not  smaller  than  No. 
14  AWG,  except  that  taps  to  lamp¬ 
holders  within  a  lighting  fixture  may  be 
not  smaller  than  No.  18  AWG  where  the 
branch  circuit  is  protected  by  an  over¬ 
current  device  rated  or  set  at  not  more 
than  15  amperes. 

(b)  15-ampere  lighting  branch  cir¬ 
cuits.  The  connected  load  on  a  lighting 
branch  circuit  shall  not  exceed  12 
amperes,  computed  on  the  basis  of  the 
lamp  sizes  to  be  installed,  but  in  no  case 
less  than  50  watts  per  outlet  unless  the 
design  of  the  fixtime  precludes  the  pos¬ 
sibility  of  Installing  lamps  of  a  higher 
wattage  than  those  originally  installed. 
Circuits  supplying  electric  discharge 
type  lamps  shall  be  computed  on  the 
basis  of  ballast  input  current.  Receptacle 
outlets  provided  for  the  convenience  of 
passengei*s  or  crew  to  which  no  ship’s 
service  apparatus,  such  as  room  fans, 
desk  lamps,  table  lamps,  etc,,  will  be 
connected,  need  not  be  counted  as  a  con¬ 
nected  load. 

(c)  20-ampere  lighting  branch  cir¬ 
cuits.  Lighting  branch  circuits  supplying 
only  fixed  nonswitched  lighting  fixtures 
for  cargo  hold  or  deck  lighting  may  be 
supplied  by  20-ampere  branch  circuits 
wired  with  not  less  than  No.  12  AWG 
conductors,  provided  all  the  following 
conditions  are  complied  with: 

(1)  Fixture  wire  or  portable  cord,  if 
employed  in  the  lighting  fixtures,  shall 
not  be  smaller  than  No.  14  AWG. 

(2)  The  connected  load  shall  not  ex¬ 
ceed  16  amperes. 

(3)  30-ampere  lighting  branch  cir¬ 
cuits:  Lighting  branch  circuits  supplying 
only  fixed  nonswitched  lighting  fixtures 
having  only  lampholders  of  the  mogul 
type,  or  other  lampholding  devices  re¬ 
quired  for  lamps  exceeding  the  maximum 
rating  of  medium-base  lamps  (300 
watts),  may  be  supplied  by  30-ampere 


branch  circuits  wired  with  not  smaller 
than  No.  10  AWG  conductors,  provided 
all  of  the  following  conditions  are  com¬ 
plied  with: 

(i)  Fixture  wire,  if  employed  in  wiring 
the  lighting  fixtures,  shall  be  not  less 
than  No.  12  AWG. 

(ii)  The  connected  load  shall  not 
exceed  24  amperes. 

(4)  Multilamp  fixtures:  Multilamp 
fixtures  employing  a  large  number  of 
low-wattage  lamps,  where  the  total  load 
of  the  fixture  exceeds  12  amperes,  may  be 
supplied  by  a  polyphase  branch  circuit 
provided  all  the  conditions  covered  in 
this  subparagraph  are  complied  with. 

(i)  The  branch  circuit  is  controlled 
from  the  distribution  panelboard  only 
by  a  common  closing,  common  trip  cir¬ 
cuit  breaker  having  a  pole  for  each 
circuit  conductor, 

(ii)  The  potential  between  any  two 
conductors  of  the  polyphase  circuit  does 
not  exceed  120  volts. 

(iii)  The  current  in  any  conductor  of 
the  polyphase  branch  circuit  does  not 
exceed  12  amperes. 

(d)  Connections  to  screw -shell  lamp¬ 
holders.  On  branch  circuits  with  a 
grounded  conductor,  the  screw  shell  of 
lampholders  shall  be  connected  to  the 
grounded  neutral. 

(e)  Fixture  wires  or  flexible  cords. 
Fixture  wire  or  flexible  cord,  size  No. 
16  or  No.  18  AWG,  shall  be  considered  as 
protected  by  15-ampere  overcurrent 
devices. 

§  111.75—10  Low-vollage  sy^leni,  0  lo  50 
volls. 

(a)  Lighting.  Where  a  low- voltage 
system  is  used  for  lighting,  standard 
lamp  sockets  and  receptacles  shall  be 
used,  and  no  branch  circuit  is  to  be  fitted 
with  more  than  eight  lamp  sockets  or 
receptacles.  Each  lighting  branch  circuit 
shall  be  wired  with  not  less  than  No.  12 
AWG  conductors,  and  shall  be  protected 
by  fuses  of  no  greater  capacity  than  20 
amperes,  except  that  special  circuits 
supplying  appliances  shall  have  recep¬ 
tacles  of  20-ampere  rating  and  shall  be 
wired  with  not  smaller  than  No.  10  AWG 
conductors.  Where  a  low-voltage,  low- 
amperage  system  is  used,  such  as  for  in¬ 
terior  communication,  no  electrical 
connection  is  to  be  made  to  a  stand¬ 
ard  voltage  system  imless  specifically 
approved. 

§  111.75—15  Lighting  requireniriit$i. 

(a)  General  requirements — (1)  Pas¬ 
sageways,  public  spaces,  etc.  The  supply 
to  lights  in  passageways,  public  spaces, 
and  berthing  compartments  accommo¬ 
dating  more  than  25  persons  shall  be 
divided  between  two  or  more  branch  cir¬ 
cuits  one  of  which  may  be  an  emergency. 

(2)  Machinery  i. paces.  Where  prac¬ 
ticable,  alternate  groups  of  lights  in  an 
engineroom,  a  boilerroom,  and  an  aux¬ 
iliary  machinery  space  shall  be  arranged 
so  that  the  failure  of  one  branch  circuit 
will  not  leave  large  areas  in  darkness. 

(b)  General  lighting  requirements — 
(1)  Crew  spaces  and  work  spaces.  All 
spaces  where  members  of  the  crew  are 
regularly  employed  or  quartered  shall  be 
adequately  lighted.  The  minimum  stand¬ 


ard  for  natural  lighting  is  that  it  will  be 
possible  on  a  clear  day  to  read  print  such 
as  that  of  an  ordinary  newspaper  in  any 
part  of  the  clear  working  space.  When 
it  is  not  possible  to  provide  adequate 
natural  lighting,  artificial  lighting  may 
be  accepted  on  the  same  basis. 

(2)  Washrooms,  toilet  rooms,  etc. 
Washrooms,  toilet  rooms,  and  hospital 
spaces  are  in  particular  to  be  well 
lighted. 

(3)  Artiflcial  lighting.  In  every  space 
apportioned  to  the  crew,  provision  shall 
be  made  for  efficient  illumination  at 
night  and  in  dull  weather  by  artificial 
lighting. 

(4)  Berth  lights.  Special  provisions 
shall  be  made  for  berth  lights  for  each 
member  of  the  crew. 

(c)  Berth  lights.  Berth  lights  shall  be 
permanently  mounted  and  wired  without 
the  use  of  portable  cords.  The  berth 
light  shall  have  a  minimum  horizontal 
projection  so  that  it  will  be  difficult  com¬ 
pletely  to  cover  the  light  with  bedding. 

(d)  Exit  lights.  (1)  Exit  lights  are  re¬ 
quired  by  §  78.47-40  of  this  chapter. 

(2)  The  word  “Exit”  shall  be  in  red 
block  letters  not  less  than  2  inches  high 
and  of  such  type  that  it  can  be  seen  from 
a  distance. 

(e)  Lifeboat  floodlights.  (1)  Illumina¬ 
tion  for  lifeboat  launching  operations  is 
required  by  §§  33.20-1  (c)  (3),  75.50-10, 
and  94.50-10  of  this  chapter.  The  power 
supply  to  the  lifeboat  branch  circuits 
shall  be  from  the  emergency  source 
as  specified  in  §  112.05-10  of  this 
subchapter. 

(2)  Lifeboat  floodlights:  The  arrange¬ 
ment  of  branch  circuits  to  lifeboat 
floodlights  shall  be  such  that  the  flood¬ 
lights  at  adjacent  lifeboats  are  supplied 
by  different  branch  circuits. 

(3)  Lifeboat  floodlights  shall  be  ar¬ 
ranged  so  that  the  floodlights  may  be 
quickly  directed  either  to  the  launching 
gear  or  to  the  lifeboat  alongside.  Means 
of  training  the  floodlights  shall  be  posi¬ 
tive  and  shall  not  require  the  use  of 
tools.  The  floodlights  shall  be  connected 
to  the  supply  circuit  by  means  of  a  short 
length  of  heavy-duty  portable  cord. 
Type  S  or  the  equivalent,  and  no  recep¬ 
tacle  outlet  shall  be  employed. 

(4)  Vessels  having  liferafts,  authorized 
in  lieu  of  lifeboats  for  which  approved 
launching  devices  are  provided,  shall  be 
fitted  with  floodlights  for  illuminating 
the  liferafts,  launching  devices,  and 
water  into  which  the  liferafts  are 
launched.  Such  floodlights  shall  be  ar¬ 
ranged  as  required  by  subparagraph  (2) 
of  this  paragraph  for  lifeboats.  Means 
shall  also  be  provided  for  illuminating 
the  stowage  position  of  liferafts  for 
which  approved  launching  devices  are 
not  provided. 

(f)  Pilot  ladders.  Means  shall  be  pro¬ 
vided  and  used  on  all  vessels  engaged  on 
voyages  in  which  pilots  are  likely  to  be 
embarked  at  night  for  illuminating  the 
pilot  ladders. 

(g)  Navigation  lights — (1)  Applica¬ 
tion.  The  provisions  of  this  subpart,  with 
the  exception  of  subparagraph  (8)  of  this 
paragraph  shall  apply  to  all  vessels  con¬ 
tracted  for  on  or  after  November  19, 
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1952.  Vessels  contracted  for  prior  to  No¬ 
vember  19,  1952,  shall  meet  the  require¬ 
ments  of  subparagraph  (8)  of  this 
paragraph. 

(2)  General  requirements,  (i)  All 
vessels  and  motorboats  shall  be  equipped 
with  navigation  lights  and  shapes  as  pre¬ 
scribed  by  law  and  regulation. 

(ii)  Navigation  light  circuits:  The 
feeder  supplying  a  navigation  light  panel 
shall  be  protected' by  overcurrent  devices 
rated  or  set  at  not  less  than  30  amperes. 
The  navigation  light  panel  shall  be 
fitted  with  10-ampere  main  fuses  and 
with  three-ampere  branch  circuit  fuses 
as  indicated  on  Figure  111.75-15(g)  (3). 

(3)  Navigation  light  indicator  panel. 
(i)  Self-propelled  vessels  of  1,600  gross 


tons  and  over  shall  be  provided  with  a 
navigation  light  indicator  panel  located 
in  the  wheelhouse  to  control  electric  side, 
masthead,  range,  and  stern  lights.  The 
panel  shall  provide  visible  and  audible 
indications  of  the  failure  of  any  of  the 
above-named  navigation  lights.  The 
power  supply  shall  meet  the  require¬ 
ments  of  §  112.05-10(b)  (2)  of  this  sub¬ 
chapter. 

(ii)  Recommended  circuit  diagrams  for 
navigation  light  indicator  panels  are 
shown  in  Figure  111.75-15(g)  (3)  of  this 
subchapter.  Other  circuit  diagrams  may 
be  submitted  for  approval. 

(4)  Construction  of  navigation  lights. 
Navigation  lights  shall  be  of  an  approved 
type. 


(5)  Installation  of  navigation  lights. 
(i)  Navigation  lights  shall  be  installed 
in  such  a  manner  that  the  angles  of  visi¬ 
bility  and  the  minimum  heights  above 
the  deck  required  by  the  applicable  Rules 
of  the  Road  will  be  assured. 

(ii)  The  light  from  a  navigation  light 
shall  not  be  obscured  by  any  part  of  the 
vessel’s  structure  or  rigging. 

(iii)  Navigation  lights  shall  be  wired 
by  means  of  a  short  length  of  heavy- 
duty  portable  cable  to  a  watertight  re¬ 
ceptacle  outlet  located  adjacent  thereto. 
Where  the  double  lens,  two-lamp  type 
electric  navigation  light  is  installed,  each 
lamp  shall  be  connected  to  its  branch 
circuit  conductors  by  means  of  an  in¬ 
dividual  portable  cable  and  receptacle 
plug. 


FIGURE  in.75-15(K)(3)' 

S£M  I -automatic  MAVieATION  U6HT  PANEL  CIRCUITS 


(6)  Light  screens.  Light  screens  re¬ 
quired  by  the  Rules  of  the  Road  for  port 
and  starboard  side  lights  shall  be 
painted  with  a  glossy  black  paint  and 
shall  project  not  less  than  3  feet  forward 
of  the  center  of  the  light  source. 

(7)  Light  intensity  standards,  ii)  Nav¬ 
igation  lights  shall  be  of  sufficient  inten¬ 
sity  so  that  the  candlepower  outside  the 
lens  is  not  less  than  that  amount  corres¬ 


ponding  to  the  required  distance  of  visi¬ 
bility  as  specified  in  Table  1 11. 75-15  (g) 
(7)(i). 

Table  111.75-16(g)  (7)  (1) 

Distance  of  visibility,  in 
nautical  miles:  Candlepower 

1  . .  1.0 

2 . . . .  6.8 

3  .  17.6 

5  . 100.0 


Note:  In  Table  111.75-15(g)  (7)  (1)  the 
standards  are  based  upon  a  transmissivity 
factor  of  70  percent  per  sea-mile  and  a  prac¬ 
tical  threshold  of  vision  of  % -sea-mile 
candles. 

(ii)  The  standard  incandescent  lamps 
listed  in  Table  111.75-15(g)  (7)  (ii)  are 
recommended  for  vessels  having  115-volt 
electrical  systems. 
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Table  111.7&-16(g)(7)(ii) 


Distance  of 
visibility,  in 
nautical  miles 


Wattage 


Color 


With  Without 
fresnel  fresnel 

lens  lens 


. Red . 

26 

. Green— .. 

26 

60 

. White . 

16 

26 

. Red . 

40 

100 

. Green _ 

78 

200 

. White . 

25 

. .  Amber _ 

28 

78 

. White . 

40 

100 

Note:  In  table  111.76-16(g)(7)(ii)  the  recommended 
lamp  wattages  for  lights  with  fresnel  lenses  assume  a 
lamp-to-light  ratio  of  1  to  4.  The  following  filter  effi¬ 
ciencies  are  assumed:  Amber— 30  percent;  red— 6  percent; 
green— 2  percent.  For  this  table  it  is  also  assumed  the 
bmps  have  the  following  intensities:  15w.— llcp.; 
28W.— 21cp.:  40w.— 37cp.;  60w.— 60cp.;  76w.— 90cp.; 

lOOw.— 130cp.;  200w.— 2‘JOcp.  Tlie  computations  are  based 
upon 

Allards  Law,  using  the  formula: 


lo—EoD^ 

yn 

Where: 

Io=:  Intensity  of  the  source  in  candle- 
power. 

Eo=The  practical  threshold  of  vision,  % 
sea-mile  candles. 

D= Distance  light  must  be  seen  in 
nautical  miles. 

T=0.7,  the  transmissivity  factor,  or 
fraction  of  light  passing  through 
each  nautical  mile  of  atmosphere 
on  a  “dark  night  with  a  clear 
atmosphere.” 


(8)  Navigation  lights  for  existing  ves¬ 
sels.  (i)  Navigation  lights  on  vessels  con¬ 
tracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  covered  in 
this  section. 

(ii)  Existing  arrangements,  materials, 
and  facilities  previously  approved  will  be 
considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to 
the  same  standard  as  the  original 
Installation. 

(iii)  All  new  installations  or  major  re¬ 
placements  shall  meet  the  applicable 
specifications  or  requirements. 

(h)  Signaling  lights — (1)  Application. 
The  provisions  of  this  subpart,  with  the 
exception  of  subparagraph  (5)  of  this 
paragraph,  shall  apply  to  vessels  con¬ 
tracted  for  on  or  after  November  19, 1952. 
Vessels  contracted  for  prior  to  Novem¬ 
ber  19, 1952,  shall  meet  the  requirements 
of  subparagraph  (5)  of  this  paragraph. 

(2)  General  requirements.  Except  as 
modified  by  §  33.50-1  of  this  chapter,  all 
ocean  and  coastwise  self-propelled  ves¬ 
sels  of  over  150  gross  tons  shall  be 
equipped  with  an  efficient  daylight 
signaling  light  of  the  type  covered  by 
this  subpart. 

(3)  Signaling  lamp  circuit.  A  separate 
branch  circuit  shall  be  provided  to  sup¬ 
ply  the  signaling  lamps  required  by  this 
paragraph.  The  branch  circuit  shall  be 
supplied  either  from  the  emergency 
fighting  panel  required  by  §  112.05-10 
(b)  (2)  emergency  source  of  emergency 
fighting  and  power  as  provided  for  in 
§  112.15-5(h)  of  this  subchapter,  or  from 
a  source  as  approved  in  the  case  of 


vessels  not  fitted  with  an  emergency 
lighting  and  power  system. 

(4)  Detail  requirements,  (i)  The 
signaling  light  shall  consist  of  a  device 
which  produces  a  narrow  high-intensity 
beam  of  light  suitable  for  daylight 
blinker  commimication  at  speeds  up  to 
nine  words  (180  dots  and/or  dashes)  per 
minute. 

(ii)  The  axial  candlepower  of  the  beam 
shall  be  not  less  than  60,000  candlepower. 
The  beam  shall  have  a  total  horizontal 
and  vertical  divergence  of  approxi¬ 
mately  6  degrees.  This  divergence  is  de¬ 
fined  as  the  angular  limits  of  the  beam 
where  the  candlepower  has  fallen  to  one- 
tenth  of  the  axial  candlepower. 

(iii)  In  addition  to  the  requirements 
of  subdivision  (ii)  of  this  subparagraph, 
the  candlepower  of  the  beam  in  ever^ 
direction  within  an  angle  of  0.7“  from 
the  axial  shall  be  not  less  than  50  per¬ 
cent  of  the  axial  candlepower. 

(iv)  The  signaling  light  shall  be  fitted 
with  a  suitable  sighting  arrangement 
capable  of  directing  the  beam  on  to  the 
receiving  station. 

(v)  Signaling  may  be  effected  by  key¬ 
ing  the  current  through  the  lamp,  by 
movement  of  shutters,  or  by  other  ap¬ 
proved  means, 

(vi)  The  signaling  light  may  be  either 
a  fixed  unit  mounted  on  the  top  of  the 
wheelhouse,  a  semifixed  unit  with  ar¬ 
rangements  for  quick  mounting  at  either 
wing  of  the  navigating  bridge,  or  a  port¬ 
able  unit. 

(vii)  Fixed  or  semifixed  signaling 
lights  shall  be  energized  from  the  emer¬ 
gency  lighting  and  power  system  as  re¬ 
quired  by  section  112.15-5(h)  of  this 
subchapter.  Portable  signaling  imits 
shall  be  energized  from  a  self-contained 
storage  battery  capable  of  operating  the 
xmit  2  hours  continuously  without 
recharging. 

(5)  Signaling  light  for  existing  ves¬ 
sels.  (i)  Signaling  lights  on  vessels  con¬ 
tracted  for  prior  to  November  19,  1952, 
shall  meet  the  requirements  in  this 
section. 

(ii)  Ocean  and  coastwise  ships  over 
150  gross  tons  shall  be  equipped  with  an 
efficient  signaling  lamp.  This  lamp  shall 
be  permanently  fixed  above  the  bridge 
and  equipped  with  a  Fresnel  lens  and 
high-speed  bulb,  operated  by  a  weather¬ 
proof  key  fitted  with  a  suitable  con¬ 
denser.  The  lamp  shall  be  so  connected 
that  it  can  be  operated  from  the  normal 
source  of  ship’s  current,  the  emergency 
source,  and  other  emergency  batteries  if 
provided. 

(iii)  Existing  arrangements,  materials, 
and  facilities  previously  approved  will  be 
considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  and 
meet  all  test  requirements  to  the  satis¬ 
faction  of  the  Officer  in  Charge,  Marine 
Inspection,  having  jurisdiction.  Minor 
repairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  original 
installation.  All  new  installations  or 
major  replacements  shall  meet  the  appli¬ 
cable  specifications  or  requirements  for 
new  vessels. 


§  111.75—20  Lighting  fixtures. 

(а)  General  requirements.  (1)  Con¬ 
struction  details  shall  be  in  accordance 
with  Underwriters’  Laboratories,  Inc., 
“Standard  for  Marine  Type  Electric 
Lighting  Fixtures  Subject  595.” 

(2)  Open  arc  lamps  shall  not  be  used 
for  applications  other  than  for  search¬ 
lights  and  for  motion  picture  projectors. 

(3)  Fixture  globes  shall  be  protected 
by  guards  except  in  living  quarters, 
wheelhouse,  gyro  room,  radio  room,  gal¬ 
ley,  and  similar  spaces  where  not  subject 
to  mechanical  damage. 

(4)  Fixtures  shall  be  of  such  construc¬ 
tion,  or  so  installed,  that  the  conductors 
in  outlet  boxes  will  not  be  subjected  to 
temperatures  greater  than  that  for 
which  the  conductors  are  approved  (75” 
C.  for  rubber  insulated  conductors,  85“ 
C.  for  varnished-cloth  insulated  and 
mineral-insulated  conductors,  95“  C.  for 
asbestos-varnished-cloth  insulated  con¬ 
ductors,  and  105“  C,  for  MrL-C-2194  type 
SGA  cable) .  For  the  purpose  of  this  sec¬ 
tion,  an  ambient  temperature  of  25“  C. 
will  be  assumed  for  passenger  and  crew 
quarters,  public  spaces,  cargo  spaces,  and 
open  deck  areas,  an  ambient  temperature 
of  40“  C.  will  be  assumed  for  auxiliary 
machinery  and  work  spaces,  and  an 
ambient  temperature  of  50“  C.  will  be 
assumed  for  the  engine  and  boilerrooms. 

(5)  Fixtures  shall  be  so  constructed,  or 
installed,  or  equipped  with  shades  and/ 
or  guards  that  combustible  material  will 
not  be  subjected  to  temperatures  in  ex¬ 
cess  of  90“  C. 

(б)  Fixtures  shall  not  be  used  as  con¬ 
nection  boxes  for  circuits  other  than  the 
branch  circuit  supplying  the  fixture  ex¬ 
cept  that  two  or  more  circuits  may  sup¬ 
ply  the  fixture  when: 

(1)  One  or  more  lamps  of  a  multilamp 
fixture  are  supplied  from- an  emergency 
lighting  circuit:  or 

(ii)  When  the  number  of  lamps  of  a 
fixture  exceeds  the  capacity  of  a  single 
circuit.  When  more  than  one  circuit  is 
employed  in  a  fixture,  the  circuits  shall 
be  as  widely  separated  as  possible  and  the 
different  circuits  clearly  identified  at 
tei’minal  points.  Also  see  section  111.75- 
5(c) (4). 

(7)  For  wiring  of  explosion-proof 
equipment  see  section  111.80-5. 

(b)  Lighting  fixture  installations.  (1) 
Fixtures  installed  in  locations  exposed  to 
the  weather  and  in  other  locations  oc¬ 
casionally  exposed  to  splashing  water 
shall  be  of  watertight  construction.  Fix¬ 
tures  installed  in  other  wet  or  damp 
locations  shall  be  of  at  least  dripproof 
construction  as  installed. 

(2)  Any  combustible  bulkhead  or 
ceiling  finish  exposed  between  the  edge 
of  a  fixture  canopy  or  pan  and  the  outlet 
box  shall  be  covered  with  noncombustible 
material. 

(3)  In  a  completed  installation,  each 
outlet  box  shall  be  provided  with  a  cover 
imless  it  is  covered  by  means  of  a  fixture 
canopy,  lampholder,  or  similar  device. 

(4)  Fixtures,  lampholders,  and  recep¬ 
tacle  outlets  shall  be  securely  supported. 
Fixtures  shall  not  be  supported  by  the 
screw  shell  of  a  lampholder. 
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(5)  Pendent  fixtures  shall  be  supended 
by,  and  supplied  through  threaded  rigid 
conduit  stems, 

(6)  Tablelamps,  deskslamps,  floor¬ 
lamps,  and  similar  equipment  shall  be 
secured  in  place  to  prevent  displacement 
by  the  roll  or  pitch  of  the  vessel. 

(c)  Grounding  of  lighting  equipment. 

(1)  Lighting  equipment  (including  fix¬ 
tures)  shall  be  grounded. 

(2)  Equipment  shall  be  considered  as 
groimded  when  mechanically  connected 
in  a  permanent  and  effective  manner  to 
the  metal  structure  of  the  ship,  the 
armor  of  armored  cable,  or  a  grounding 
connector. 

§  111.75—25  Appliance  circuits. 

(a)  General.  Branch  circuits  which 
supply  appliance  loads,  electric  heater 
loads,  and  isolated  small  motor  loads  may 
be  connected  to  distribution  panelboards 
supplying  lighting  provided  the  required 
branch  circuit  capacity  does  not  exceed 
30  amperes. 

(b)  Overcurrent  protection.  The  rat¬ 
ing  or  setting  of  branch  circuit  overcur¬ 
rent  devices  shall  not  be  in  excess  of  the 
cimrent-carrying  capacity  of  the  circuit 
conductors  except  as  provided  in  section 
11 1.50-1  (b).  If  the  circuit  supplies  only 
a  single  appliance  or  device,  the  rating  or 
setting  of  the  branch  circuit  overcurrent 
device  shall  not  exceed  150  percent  of  the 
rating  of  the  appliance  or  device  or  15 
amperes  whichever  is  the  higher. 

§  111.75—30  Receptacle  outlets. 

(a)  General.  (1)  A  sufficient  number 
of  receptacle  outlets  shall  be  located 
throughout  crew’s  accommodations  to 
permit  the  use  of  electric  razors,  radios, 
and  the  like  without  using  portable  cords 
of  excessive  length. 

(2)  A  sufficient  number  of  receptacle 
outlets  shall  be  located  throughout  the 
machinery  spaces  to  permit  lighting  of 
any  machine  vital  to  the  operation  of  the 
vessel  with  a  portable  Ught  having  a  75- 
foot  portable  cord.  The  requirements  of 
this  subparagraph  shall  be  effective  on 
vessels  contract^  for  on  or  after  Novem¬ 
ber  19,  1956. 

(b)  Grounding.  Receptacle  outlets 
and  attachment  plugs  for  the  attachment 
of  portable  lamps,  tools,  and  similar 
apparatus  supplied  as  ship’s  equipment 
and  operating  at  100  volts  or  more,  shall 
provide  a  groimding  pole  and  a  ground¬ 
ing  conductor  in  the  portable  cord  to 
ground  the  dead  metal  parts  of  the  port¬ 
able  apparatus.  For  portable  devices 
made  entirely  of  nonconducting  material 
or  so  constructed  that  dead  metal  parts 
will  not  become  energized  under  any  con¬ 
ditions,  the  grounding  conductor  in  the 
portable  cord  and  the  grounding  pole  of 
the  attachment  plug  need  not  be  fvu*- 
nished.  Portable  apparatus  shall  be 
deemed  to  be  any  apparatus  served  by 
means  of  a  flexible  extension  cord, 
whether  the  apparatus  is  permanently 
moiuited  or  not. 

(c)  Receptacle  outlets  provided  for 
the  convenience  of.  and  located  in  quar¬ 
ters  for,  passengers  or  crew  for  con¬ 
necting  portable  appliances  operating  at 


100  volts  or  more,  shall  provide  a  ground¬ 
ing  pole.^ 

(d)  Receptacle  outlets  of  the  type  pro¬ 
viding  a  groimding  pole  shall  be  of  a  dis¬ 
tinctive  design  that  will  not  permit  the 
dead  metal  parts  of  portable  apparatus 
to  be  connected  to  a  live  conductor. 

(e)  Receptacle  outlets  for  use  in  damp 
or  w'et  locations  shall  be  so  designed  that, 
when  the  plug  is  in  place,  the  plug  will 
be  held  in  positive  contact  and  will  es¬ 
tablish  and  maintain  a  watertight  integ¬ 
rity  of  the  enclosure. 

(f )  Receptacle  outlets  for  use  in  damp 
or  wet  locations  shall  be  so  designed  that, 
when  the  plug  is  not  in  place,  the  plug 
opening  may  be  closed  to  establish  and 
maintain  a  watertight  integrity  of  the 
enclosure.  Where  threaded  caps  are  used 
for  this  purpose,  the  cap  shall  be 
mechanically  fastened  to  the  cover  or 
enclosure  by  a  strong  link  or  hinged 
strap. 

(g)  Receptacle  outlets  for  use  in  loca¬ 
tions  exposed  to  the  weather  shall  be  so 
designed  that,  with  the  plug  opening  un¬ 
covered,  water  will  not  collect  in  the 
interior  of  the  box. 

(h)  Receptacle  outlets  for  use  in  loca¬ 
tions  where  accessible  to  other  than 
qualified  persons  shall,  with  the  plug 
opening  uncovered,  present  no  live  parts. 
Any  screw,  rivet,  contact,  or  the  like, 
which  is  accessible  and  in  electrical  con¬ 
nection  with  any  live-metal  part,  shall 
be  connected  in  a  hole  not  more  than 
nine  thirty-seconds  of  an  inch  in  diam¬ 
eter  and  recessed  not  less  than  three- 
sixteenths  of  an  inch  in  the  clear. 

(i)  When  it  is  necessary  to  transmit 
current  in  one  direction  between  two 
receptacle  outlets  by  means  of  a  port¬ 
able  cable  with  a  plug  on  each  end  (such 
as  a  battery  charging  lead  between  a 
receptacle  outlet  on  a  ship  and  a  recep¬ 
tacle  outlet  in  a  lifeboat) ,  the  plug  which 
may  be  energized  when  not  inserted  in 
the  receptacle  outlet,  shall  be  of  the  fe¬ 
male  type.  When  receptacle  outlets  may 
be  used  as  a  source  of  power  as  well  as  to 
receive  power  (such  as  the  receptacles  on 
barges  that  may  have  to  supply  power  to 
adjoining  barges  in  some  makeups  and 
receive  power  from  the  towboat  or  ad¬ 
joining  barge  in  other  makeups)  the  re¬ 
ceptacles  shall  be  of  the  male,  reverse 
service  type.  Plugs  of  associated  portable 
cable  shall  be  of  the  female  type  and 
shall  be  provided  at  both  ends  of  the 
portable  lead.  The  female  type  plug 
specified  in  this  paragraph  shall  comply 
with  the  requirements  of  paragraph  (h) 
of  this  section. 

(j)  A  receptacle  outlet  installed  on  a 
lifeboat  for  the  purpose  of  connecting 
it  to  the  ship’s  electrical  system  shall  be 
of  a  type  that  will  permit  the  plug  to 
pull  free  should  the  lifeboat  be  lowered. 

(k)  Where  receptacle  outlets  on  a  ship 
are  connected  to  different  potentials,  or 
to  different  types  of  potentials,  receptacle 
outlet  types  shall  be  selected  so  that  a 


^  Applicable  to  vessels  contracted  for  on  or 
after  January  1,  1964.  Vessels  contracted  for 
before  January  1,  1964,  need  not  provide  a 
type  with  grounding  pole  If  iterating  at  125 
volts  or  less. 


portable  device  cannot  be  plugged  into  a 
receptacle  outlet  of  an  unsuitable 
potential. 

(l)  Receptacle  outlets  and  plugs  for 
use  in  damp  or  wet  locations  shall  be 
constructed  of  corrosion-resistant  ma¬ 
terials,  or  of  materials  with  corrosion- 
resistant  finishes,  except  that  receptacle 
outlets  and  plugs  for  use  in  corrosive 
locations  shall  be  constructed  of  corro¬ 
sion-resistant  materials. 

(m)  Interior  units  of  receptacle  out¬ 
lets  and  plugs  shall  conform  to  the  re¬ 
quirements  of  Underwriters'  Labora¬ 
tories,  Inc.,  “Standard  for  Attachment 
Plugs  and  Receptacles.” 

§  111.75—35  Outletboxes. 

(a)  General.  The  requirements  of  this 
section  are  applicable  to  outlet  boxes  for 
use  with  lighting  fixtures,  wiring  devices, 
and  the  like,  including  separately  in¬ 
stalled  connection  and  junction  boxes, 
having  a  volume  of  not  more  than  100 
cubic  inches.  Boxes  of  large  size  will  re¬ 
quire  special  consideration.  An  outlet  box 
shall  be  installed  at  each  outlet,  switch, 
receptacle,  or  junction  point.  In  the  com¬ 
plete  installation,  each  outlet  or  junction 
box  shall  be  provided  with  a  cover  unless 
a  fixture  canopy,  switch  cover,  recepta¬ 
cle  cover,  or  similar  cover  is  used. 

(b)  Cables  entering  boxes.  Cables  en¬ 
tering  boxes  or  fittings  shall  be  protected 
from  abrasion,  and  shall  conform  to  the 
requirements  of  this  paragraph. 

(1)  Openings  through  which  conduc¬ 
tors  enter  shall  be  adequately  closed. 

(2)  The  cable  armor  shall  be  secured 
to  the  box  or  fitting. 

(3)  In  damp  or  wet  locations,  the 
cable  entrance  shall  be  made  watertight 
by  means  of  a  terminal  or  stuffing  tube, 
except  that  cables  entering  the  bottom 
of  dripproof  enclosures  need  not  be  made 
watertight. 

(c)  Size.  Outlet  boxes  shall  have  an 
internal  depth  of  at  least  1 V2  inches,  ex¬ 
cept  that  when  an  outlet  box  is  incorpo¬ 
rated  in  a  fixture  the  depth  may  be  de¬ 
creased  to  not  less  than  1  inch  provided 
the  outlet  box  volume  is  not  less  than 
20  cubic  inches.  The  free  space  within 
an  outlet  box  for  each  conductor,  not 
counting  fixtures  wires,  shall  be  not  less 
than  that  given  in  table  111.75-35(c). 
Table  11 1.75-35  (c)  applies  where  no  fit¬ 
ting  or  devices,  such  as  cable  clamps, 
hickeys,  switches,  or  receptacles  are  con¬ 
tained  in  the  box.  Where  one  or  more 
such  devices  are  contained  in  the  box, 
each  such  device  shall  count  as  one  con¬ 
ductor.  Each  conductor  terminated  in 
the  box  is  coimted  as  one  conductor. 

Table  111.75-35(c) — Outlet  Box  Size 

Free  space  in 
cubic  inches  for 
each  conductor 


AWG  size  of  conductor.  No. —  within  box 

14 . . . . . .  2.0 

12  _ _ _ _ _  2.25 

10  _ 2.5 

8 . . . .  3.0 


(d)  Degree  of  enclosure.  Outlet  boxes 
for  use  in  damp  or  wet  locations  sliall  be 
of  watertight  construction. 

(e)  Mounting  and  grounding.  Outlet 
boxes  shall  be  securely  fastened  in  place 
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and  grounded  to  the  hull  of  the  vessel. 
Outlet  boxes  of  watertight  construction 
shall  have  external  mounting  feet  or  lugs. 

(f)  Penetration  of  walls.  Holes  in  the 
walls  of  watertight  outlet  boxes  for  the 
purpose  of  providing  means  for  the  at¬ 
tachment  of  parts  on  the  exterior  or 
interior  thereof,  or  for  securing  the  cover 
and  the  like,  shall  not  penetrate  the  total 
thickness  of  the  box  wall. 

(g)  Contruction.  The  construction  of 
outlet  boxes  shall  conform  with  the  re¬ 
quirements  of  Underwriters’  Labora¬ 
tories,  Inc.,  “Standard  for  Outlet  Boxes 
and  Fittings”,  except  that  sheet  steel  out¬ 
let  boxes  shall  not  be  installed  in  corro¬ 
sive  locations. 

Subpart  111.80 — Special  Require¬ 
ments  for  Certain  Locations  and 

Systems 

§111.80—1  Application. 

The  requirements  of  this  subpart  con¬ 
tain  special  requirements  relative  to 
electrical  installations  in  specific  areas 
and  to  specific  electrical  systems.  Except 
as  modified  by  this  subpart,  all  other 
applicable  rules  contained  in  this  sub- 
chapter  shall  also  apply  to  such  installa¬ 
tions  and  systems. 

§  111.80-5  Wiring  niolhods  and  mate¬ 
rials  for  hazardous  locations. 

(a)  General.  (1)  The  provisions  of  this 
section  apply  to  locations  in  which  equip¬ 
ment  and  wiring  are  subjected  to  the 
conditions  indicated  by  the  classifications 
covered  by  subparagraphs  (8)  through 
(10)  of  this  paragraph.  It  is  necessary 
that  each  compartment  or  area  contain¬ 
ing  electrical  equipment  be  considered 
individually  in  order  to  determine  its 
hazard  classification.  Except  as  modified 
by  this  section,  all  other  applicable  rules 
contained  in  this  subchapter  shall  apply 
to  electrical  equipment  and  wiring  in¬ 
stalled  in  hazardous  locations. 

(2)  The  term  “explosion-proof”  as 
used  in  this  section  shall  mean  enclosed 
in  a  case  which  is  capable  of  withstand¬ 
ing  an  explosion  of  a  specified  gas  or 
vapor  which  may  occur  within  it,  and  of 
preventing  the  ignition  of  a  specified  gas 
or  vapor  surrounding  the  enclosure  by 
sparks,  fiashes,  or  explosion  of  the  gas 
or  vapor  within,  and  which  operates  at 
such  an  external  temperature  that  a 
surroimding  fiammable  atmosphere  will 
not  be  ignited  thereby. 

(3)  The  term  “intrinsically  safe”  when 
used  with  instruments  and  equipment  or 
wiring  shall  mean  such  instruments  and 
equipment  or  wiring  that  is  incapable  of 
releasing  sufficient  electrical  or  thermal 
energy  under  normal  or  abnormal  condi¬ 
tions  to  cause  ignition  of  a  specific  haz¬ 
ardous  atmospheric  mixture  in  its  most 
easily  ignited  concentration. 

(i)  Intrinsically  safe  instruments  and 
equipment  or  wiring  may  be  installed  in 
any  hazardous  area  for  which  it  has  been 
approved  by  the  Commandant.  It  may 
be  used  in  lieu  of  explosion-proof  equip¬ 
ment.  Detailed  requirements  are  con¬ 
tained  in  §  111.80-8. 

(4)  Through  the  exercise  of  ingenuity 
in  the  layout  of  electrical  installations 
for  hazardous  locations,  it  is  frequently 


possible  to  locate  much  of  the  equip¬ 
ment  in  less  hazardous  or  in  nonhazard- 
ous  areas  and  thus  reduce  the  amount  of 
special  equipment  required.  The  amount 
of  electrical  equipment  or  wiring  in  haz¬ 
ardous  locations  shall  be  minimized. 

(5)  The  intent  of  this  section  is  to 
require  a  form  of  construction  of  equip¬ 
ment,  and  of  installation  that  will  in¬ 
sure  safe  performance  under  conditions 
of  proper  use  and  maintenance.  It  is 
necessary,  therefore,  that  more  than  or¬ 
dinary  care  be  exercised  with  regard  to 
the  installation  and  maintenance  of 
equipment  and  wiring  in  hazardous 
areas. 

(6)  Explosion-proof  switches  and 
switches  controlling  explosion-proof 
equipment  shall  have  a  pole  for  each  cir¬ 
cuit  conductor. 

(7)  The  explosive  characteristics  of 
various  atmospheric  mixtures  of  hazard¬ 
ous  gases,  vapors,  and  dusts  depend  on 
the  specific  hazardous  material  involved. 
It  is  necessary,  therefore,  that  equipment 
be  designed  not  only  for  the  class  of  loca¬ 
tion  but  also  for  the  specific  gas,  vapor 
or  dust  that  will  be  present.  For  the  pur¬ 
pose  of  approval,  the  following  atmos¬ 
pheric  mixtures  have  been  grouped 
on  the  basis  of  their  explosive  char¬ 
acteristics: 

Group  A,  Atmospheres  containing  acety¬ 
lene; 

Group  B,  Atmospheres  containing  hydro¬ 
gen,  or  gases  or  vapors  of  equivalent  hazard, 
such  as  manufactured  gas; 

Group  C,  Atmospheres  containing  ethyl 
ether  vapor; 

Group  D,  Atmospheres  containing  gasoline, 
petroleum,  naphtha,  alcohols,  acetone,  lac¬ 
quer  solvent  vapors,  and  natural  gas; 

Group  E,  Atmospheres  containing  metal 
dust; 

Group  F,  Atmospheres  containing  carbon 
black,  coal  or  coke  dust;  and 

Group  G,  Atmospheres  containing  grain 
dust. 

Other  chemicals  and  materials  which 
generate  hazardous  atmospheres  are  as¬ 
signed  group  designations  in  Table  151.05 
of  this  chapter. 

(8)  Class  I  locations  are  those  in 
which  fiammable  gases  or  vapors  are  or 
may  be  present  in  the  air  in  quantities 
sufficient  to  produce  explosive  or  ignita- 
ble  mixtures.  Class  I  locations  shall  in¬ 
clude  the  following: 

(i)  Class  I,  division  1,  locations:  (o) 
In  which  hazardous  concentrations  of 
fiammable  gases  or  vapors  exist  contin¬ 
uously,  intermittently,  or  periodically 
under  normal  operating  conditions:  (b) 
in  which  hazardous  concentrations  of 
such  gases  or  vapors  may  exist  fre¬ 
quently  because  of  repair  or  mainte¬ 
nance  operations  or  because  of  leakage: 
or  (c)  in  which  breakdown  or  faulty 
operation  of  equipment  or  processes 
which  may  release  hazardous  concen¬ 
trations  of  fiammable  gases  or  vapors, 
might  also  cause  simultaneous  failure 
of  electrical  equipment.  This  classifica¬ 
tion  would  usually  include  locations 
such  as  cargo  tanks,  cargo  pumprooms, 
cofferdam  areas,  and  in  some  cases  open 
deck  areas,  storage  and  mixing  rooms 
for  paint  and  allied  products,  storage 
rooms  for  oil,  oil  lamps  and  the  like, 
battery  rooms,  and  hospital  operating 


rooms  in  which  combustible  anesthetics 
may  be  administered. 

(ii)  Class  I,  division  2,  locations:  (a) 
In  which  flammable  volatile  liquids  or 
fiammable  gases  are  handled,  processed 
or  used,  but  in  which  the  hazardous 
liquids,  vapors,  or  gases  will  normally  be 
confined  within  closed  containers  or 
closed  systems  from  which  they  can  es¬ 
cape  only  in  case  of  abnormal  operation 
of  equipment:  (b)  in  which  hazardous 
concentrations  of  gases  or  vapors  are 
noriiially  prevented  by  positive  mechan¬ 
ical  ventilation,  but  which  might  become 
hazardous  through  failure  or  abnormal 
operation  of  the  ventilating  equipment: 
or  (c)  which  are  adjacent  to  class  I,  di¬ 
vision  1  locations,  and  to  which  hazard¬ 
ous  concentrations  of  gases  or  vapors 
might  occasionally  be  communicated  un¬ 
less  such  commimication  is  prevented  by 
adequate  positive-pressure  ventilation 
from  a  source  of  clean  air,  hnd  effective 
safeguards  against  ventilation  failure 
are  provided.  This  classification  would 
usually  include  locations  where  flam¬ 
mable  volatile  liquids  or  flam’  lable  gases 
or  vapors  are  used,  but  w’.iich  in  the 
judgment  of  the  Commandant  would 
become  hazardous  only  in  case  of  an 
accident  or  of  some  unususl  operating 
conditions.  The  quantity  of  hazardous 
material  that  might  escape  in  case  of 
accident,  the  adequacy  of  ventilating 
equipment,  and  the  total  area  involved 
shall  receive  consideration  in  determin¬ 
ing  the  classification  and  extent  of  each 
hazardous  area. 

(iii)  Special  limitations  and  require¬ 
ments  for  electrical  installations  in 
hazardous  locations  on  tank  vessels  are 
contained  in  subpart  111.85. 

(9)  Class  II  locations  are  those,  (i) 
in  which  combustible  dust  is  or  may  be 
in  the  air  continuously,  intermittently, 
or  periodically  under  normal  conditions, 
in  quantities  sufficient  to  produce  explo¬ 
sive  or  ignitable  mixtures,  (ii)  where 
mechanical  failure  or  abnormal  opera¬ 
tion  of  machinery  or  equipment  might 
cause  such  mixtures  to  be  produced,  and 
might  also  provide  a  source  of  ignition 
through  simultaneous  failure  of  electri¬ 
cal  equipment,  operation  of  protection 
devices,  or  from  other  causes,  or  (iii)  in 
which  dusts  of  an  electrically  conduct¬ 
ing  nature  may  be  present. 

(a)  This  classification  would  usually 
include  the  working  areas  handling  bulk 
grain  and  similar  products,  coal  pulver¬ 
izing  plants  (except  where  the  pulveriz¬ 
ing  equipment  is  essentially  dusttight) , 
and  the  like. 

(10)  Class  III  locations  are  those  in 
which  easily  Ignitable  fibers  or  materials 
producing  combustible  flyings  are  han¬ 
dled  or  used. 

(i)  Easily  ignitable  fibers  and  combus¬ 
tible  flyings  will  include  rayon,  cotton 
(including  cotton  linters  and  cotton 
waste),  sisal  or  henequen,  istle,  jute, 
hemp,  tow,  cocoa  fiber,  oakum,  baled 
waste,  kapok,  Spanish  moss,  excelsior, 
sawdust,  and  other  materials  of  similar 
nature. 

(11)  Class  III  locations  will  usually  in¬ 
clude  areas  where  the  above  products 
are  handled  in  bulk,  and  in  carpenter 
shops  and  similar  locations. 
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(11)  Where  it  is  specified  in  this  sec¬ 
tion  that  equipment  shall  be  approved 
for  class  I  or  class  II  locations,  approval 
by  an  independent  testing  laboratory  is 
required.  This  approval  shall  be  based 
on  the  tests  outlined  in  the  Underwrit¬ 
ers’  Laboratories,  Inc.,  “Standards  for  In¬ 
dustrial  Control  Equipment  for  Use  in 
Hazardous  Locations,  Subject  698”. 
Equipment  that  bears  the  Underwrit¬ 
ers’  Laboratories,  Inc.,  label  is  acceptable 
for  the  class  of  hazardous  locations  in¬ 
dicated  on  the  label. 

(b)  Electrical  installations  in  Class  I, 
Division  1,  Groups  A,  B,  C,  and  D  haz¬ 
ardous  location — (1)  Meters,  instru¬ 
ments  and  relays.  Meters,  instruments 
and  relays,  including  kilowatt-hour  me¬ 
ters,  instrument  transformers  and  resis¬ 
tors,  rectifiers  and  thermionic  tubes, 
shall  be  provided  with  explosion-proof 
enclosures  approved  for  class  I  locations. 

(2)  Switches,  circuit  breakers,  motor 
controllers  and  fuses.  Switches,  circuit 
breakers,  motor  controllers  and  fuses,  in¬ 
cluding  pushbuttons,  relays  and  similar 
devices,  shall  be  provided  with  enclosures, 
and  the  enclosures  in  each  case  together 
with  the  enclosed  equipment,  shall  be 
approved  as  a  complete  assembly  for  use 
in  class  I  locations. 

(3)  Control  transformers  and  resis¬ 
tors.  Transformers,  impedance  coils  and 
resistors  used  as,  or  in  conjunction  with, 
control  equipment  for  motors,  genera¬ 
tors  and  appliances,  together  with  any 
switching  mechanism  associated  with 
them,  shall  be  provided  with  explosion- 
proof  enclosures  approved  for  class  I 
locations. 

(4)  Motors  and  generators.  Motors, 
generators  and  other  rotating  electrical 
machinery  shall  be  of  an  enclosed  explo¬ 
sion-proof  type  approved  for  class  I  loca¬ 
tions.  Belt  drives  shall  not  be  used  in 
hazardous  locations. 

(5)  Lighting  fixtures.  Each  lighting 
fixture  shall  be  approved  as  a  complete 
assembly  for  class  I  locations,  and  shall 
be  clearly  marked  to  indicate  the  maxi¬ 
mum  wattage  of  lamps  for  which  it  is 
approved.  Fixtures  intended  for  portable 
use  shall  be  specifically  approved  as  a 
complete  assembly  for  that  use. 

(i)  Mechanical  injury.  Each  fixture 
shall  be  protected  against  mechanical 
injury  by  a  suitable  guard.  Pendent  fix¬ 
tures  having  rigid  conduit  stems  longer 
than  12  inches  shall  have  permanent 
and  effective  bracing  against  lateral 
displacement. 

(ii)  Supports.  Boxes,  box  assemblies, 
or  fittings  used  for  the  support  of  light¬ 
ing  fixtures  shall  be  approved  for  the 
pmTX)se  and  for  class  I  locations. 

(6)  Appliances,  fixed  and  portable. 
Appliances,  including  electrically  heated 
and  motor-driven  appliances,  shall  be 
approved  for  class  I  locations. 

(7)  Flexible  cords.  A  flexible  cord  may 
be  used  only  for  connections  between  a 
portable  lamp  or  a  portable  appliance 
and  the  fixed  portion  of  its  supply  circuit, 
and,  where  used,  shall  be  of  a  type  ap¬ 
proved  for  extra  hard  usage;  shall  con¬ 
tain,  in  addition  to  the  conductors  of  the 
circuit,  a  groimding  conductor,  shall  be 
cormected  to  terminals  or  to  supply  con¬ 
ductors  in  an  approved  manner,  shall  be 
supported  by  clamps  or  by  other  suitable 


means  in  such  a  manner  that  there  wiU 
be  no  tension  on  the  terminal  connec¬ 
tions,  and  shall  be  provided  with  suitable 
seals  where  the  flexible  cord  enters  boxes, 
fittings,  or  enclosures  of  the  explosion- 
proof  type. 

(1)  Where  flexible  cords  may  be  ex¬ 

posed  to  liquids  having  a  deleterious  ef¬ 
fect  on  the  insulation  or  sheath,  they 
shall  be  of  a  type  approved  for  use  under 
such  conditions.  ^ 

(8)  Receptacle  and  attachment  plugs. 
Receptacles  and  attachment  plugs  shall 
be  of  the  polarized  type  providing  for 
connection  to  the  grounding  conductor 
of  the  flexible  cord  and  shall  be  approved 
for  class  I  locations. 

(9)  Signal,  alarm,  remote-control  and 
communication  systems.  Signal,  alarm, 
remote-control  and  communication  sys¬ 
tems,  irrespective  of  voltage,  shall  be  ap¬ 
proved  for  class  I  locations. 

(10)  Wiring  methods,  (i)  Electric 
cables  shall  be  leaded  and  armored,  or 
impervious  sheathed  and  armored,  or 
mineral-insulated  metal  sheathed. 

(11)  'The  cable  entrance  to  each 
explosion-proof  device  shall  be  sealed 
to  prevent  the  passage  of  gases,  vapors, 
or  flame  from  within  the  explosion- 
proof  enclosure. 

(iii)  The  seal  fitting  shall  be  located  as 
close  as  practicable  to,  but  in  no  case 
more  than  18  inches  from,  the  enclosure, 
and  shall  be  connected  thereto  by  means 
of  a  short  length  of  rigid  metal  conduit 
with  threaded  explosion-proof  joints 
each  having  at  least  five  full  threads 
engaged.  Type  MI  cables,  however, 
shall  enter  enclosures  directly  through 
explosion-proof  fittings  especially  ap¬ 
proved  for  class  I  locations. 

(iv)  Except  for  type  MI  cables,  all 
cable  covering  except  the  individual  con¬ 
ductor  insulation  shall  be  removed  in 
way  of  the  seal  fitting,  and  the  seal  fit¬ 
ting  filled  with  a  sealing  compound. 

(v)  The  sealing  compound  shall  be  ap¬ 
proved  for  the  purpose,  shall  not  be  ef¬ 
fected  by  the  surrounding  atmosphere 
or  Uquids,  and  shall  not  have  a  melting 
point  of  less  than' 93*  C. 

(vi)  In  the  completed  seal,  the  mini¬ 
mum  thickness  of  the  sealing  compound 
shall  be  not  less  than  the  trade  size  of 
the  conduit,  and  in  no  case  less  than  % 
inch, 

(vii)  Splices  and  taps  shall  not  be 
located  in  the  seal  fitting,  nor  shall  other 
fittings  in  which  splices  or  taps  are  made 
be  filled  with  compound. 

(c)  Electrical  installations  in  class  I, 
division  2,  groups  A,  B,  C,  and  D  hazard¬ 
ous  locations — (1)  Equipment  with  slid¬ 
ing  contacts  or  contacts  for  making  or 
breaking  current,  relays,  switches,  circuit 
breakers,  motor  controllers,  and  fuses. 
All  switching  and  current  interrupting 
mechanisms  shall  be  provided  with  ex¬ 
plosion-proof  enclosures  approved  for 
class  I  locations,  unless  provided  with 
explosion-proof  enclosures  otherwise 
suited  to  the  location  where  installed 
W'ith  features  described  in  subparagraph 

(2)  of  t'nis  paragraph,  and  interruption 
of  current  occurs  in  a  chamber  hermeti¬ 
cally  sealed  against  the  entrance  of  gases 
and  vapors  or  the  current  interrupting 
contacts  are  oil  immersed  and  the  device 
is  approved  for  the  location. 


(2)  Meters,  instruments,  transform¬ 
ers,  resistors,  thermionic  tubes,  solenoids, 
and  impedance  coils.  Equipment  which 
does  not  incorporate  sliding  or  make  and 
break  contacts  shall  be  provided  with 
explosion-proof  enclosures  approved  for 
class  I  locations,  unless  provided  with 
nonexplosion-proof  enclosures  other¬ 
wise  suited  to  the  location  where  installed 
with  vents  adequate  to  permit  prompt 
escape  of  any  gases  or  vapors.  The  maxi- 
mum  operating  temperature  of  any  ex¬ 
posed  surface  shall  not  exceed  80  percent 
of  the  ignition  temperature  in  degrees 
centigrade  of  the  gas  or  vapor  involved. 

(3)  Motors  and  generators.  Motors, 
generators,  and  other  rotating  electrical 
machinery  in  which  are  employed  sliding 
contacts,  centrifugal  or  other  types  of 
switching  mechanism  (including  motor 
overcurrent  devices),  or  integral  resist¬ 
ance  devices,  either  while  starting  or 
while  rimning,  shall  be  of  enclosed  ex¬ 
plosion-proof  type  approved  for  Class  I 
locations.  Non-explosion-proof  enclosed 
motors  such  as  squirrel  cage  induction 
motors  without  brushes,  switching 
mechanisms,  and  similar  motors  are 
permitted. 

(4)  Lighting  fixtures.  Each  lighting 
fixture  shall  either  be  approved  for  Class 
I  locations  or  shall  be  provided  with 
globes  and  guards  and,  under  normal 
operating  conditions,  the  lamps  shall  not 
reach  surface  temperatures  exceeding 
eighty  percent  (80%)  of  the  ignition 
temperature  in  degrees  centigrade  of  the 
gas  or  vapor  involved.  Pendent  fixtures 
shall  be  in  accordance  with  paragraph 
(b)  (5)  (i)  of  this  section. 

(5)  Appliances,  fixed  and  portable. 
Motors,  switches,  circuit  breakers  and 
fuses  shall  conform  to  subparagraphs  (1) 
through  (3)  of  this  paragrap.i.  Elec¬ 
trically  heated  appliances  shall  be  ap¬ 
proved  for  Class  I  locations. 

(6)  Flexible  cords.  Flexible  cords  shall 
conform  to  paragraph  (b)  (7)  of  this 
section. 

(7)  Receptacles  and  attachment  plugs. 
Receptacles  and  attachment  plugs  shall 
conform  to  paragraph  (b)  (8)  of  this 
section. 

(8)  Wiring  methods.  Explosion-proof 
enclosures  and  equipment  shall  conform 
to  paragraph  (b)(10)  of  this  section. 
Non-explosion-proof  equipment  and  en¬ 
closures  shall  conform  to  Subpart  111.60. 

(d)  Electrical  installations  in  Class  JI 
hazardous  locations — (1)  Switches,  cir¬ 
cuit  breakers,  motor  controllers,  and 
fuses.  Switches,  circuit  breakers,  motor 
controllers  and  fuses,  including  push¬ 
buttons,  relays  and  similar  devices,  which 
are  intended  to  interrupt  current  in  the 
normal  performance  of  the  function  for 
which  they  are  installed,  or  which  are 
Installed  where  dusts  of  an  electrically 
conducting  nature  may  be  present,  shall 
be  provided  with  dusttight  enclosures 
approved  for  Class  n  locations. 

(i)  Disconnecting  and  isolating 
svdtches  containing  no  fuses  and  not  in¬ 
tended  to  interrupt  current,  and  which 
are  not  installed  where  diist  may  be  of 
an  electrically  conducting  nature,  shall 
be  provided  with  tight  metal  enclosures 
which  shall  be  equipped  with  close- 
fitting  covers,  or  with  other  effective 
means  to  prevent  the  escape  of  sparks  or 
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bui'ning  material,  and  shall  have  no 
openings  (such  as  holes  for  attachment 
screws)  through  which,  after  installa¬ 
tion,  sparks  or  burning  material  might 
escape,  or  through  which  exterior  ac¬ 
cumulations  of  dust  or  adjacent  com¬ 
bustible  material  might  be  ignited. 

(2)  Control  transformers  and  resis¬ 
tors.  Transformers,  impedance  coils  and 
resistors  used  as,  or  in  conjimction  with, 
control  equipment  for  motors,  genera¬ 
tors  and  appliances,  and  any  overcur¬ 
rent  devices  or  switching  mechanisms 
associated  with  them,  shall  have  dust- 
tight  enclosures  approved  for  Class  II 
locations. 

(3)  Motors  and  generators.  Motors, 
generators,  and  other  rotating  electrical 
machinery  shall  be  totally  enclosed  not 
ventilated,  totally  enclosed  pipe-venti¬ 
lated,  or  totally  enclosed  fan-cooled,  and 
shall  be  approved  for  Class  II  locations. 

(4)  Appliances,  fixed  and  portable. 
Appliances,  fixed  and  portable,  including 
electrically  heated  and  motor-driven  ap¬ 
pliances,  shall  be  approved  for  Class  II 
locations. 

(5)  Lighting  fixtures.  Each  lighting 
fixture,  fixed  or  portable,  shall  be  ap¬ 
proved  for  Class  II  locations,  and  shall 
be  clearly  marked  to  indicate  the  maxi¬ 
mum  wattage  of  the  lamp  for  which  it  is 
approved.  Each  fixture  shall  be  protected 
against  mechanical  injury  by  a  suitable 
guard.  Pendent  fixtures  having  rigid  con¬ 
duit  stems  longer  than  12  inches  shall 
have  permanent  and  effective  bracing 
against  lateral  displacement.  Boxes,  box- 
assemblies,  or  fittings  used  for  the  sup¬ 
port  of  lighting  fixtures  shall  be  ap¬ 
proved  for  the  purpose  and  for  Class  II 
locations. 

(6)  Receptacles  and  attachment  plugs. 
Receptacles  and  attachment  plugs  shall 
be  polarized-type  providing  for  connec¬ 
tion  to  the  grounding  conductor  of  the 
flexible  cord,  and  shall  be  approved  for 
Class  II  locations. 

(7)  Signal,  alarm,  remote-control,  and 
communication  systems,  (i)  Switches, 
circuit  breakers,  relays,  contactors,  and 
fuses  w'hich  may  interrupt  other  than 
voice  current,  and  current-breaking  con¬ 
tacts  for  bells,  horns,  howlers,  sirens  and 
other  devices  in  which  sparks  or  arcs 
may  be  produced  shall  be  provided  with 
dusttight  enclosures  approved  for  Class 
n  locations. 

(ii)  Resistors,  transformers,  and 
choke  coils  which  may  carry  other  than 
voice  currents,  and  rectifiers,  thermionic 
tubes,  and  other  heat  generating  equip¬ 
ment  or  apparatus  shall  be  provided  with 
dusttight  enclosures  approved  for  Class 
II  locations. 

(8)  Wiring  methods — (i)  Fittings  and 
boxes.  Fittings  and  boxes  shall  be  pro¬ 
vided  with  threaded  boxes  for  terminal 
tubes,  shall  have  close-fitting  covers,  and 
shall  have  no  openings  (such  as  holes  for 
attaching  screws)  through  which  sparks 
or  burning  material  might  escape.  Fit¬ 
tings  or  boxes  in  which  taps,  joints  or 
terminal  connections  are  made,  or  which 
are  used  in  locations  where  dusts  are  of 
an  electrically  conducting  nature,  shall 
be  approved  for  Class  II  locations. 

(ii)  Electric  cables.  Electric  cables 
shall  be  leaded  and  armored,  impervious 
sheathed  and  armored,  or  mineral-in¬ 


sulated  metal  sheathed.  Cable  entrances 
shall  be  made  dusttight  by  terminal 
tubes  or,  in  case  of  Type  MI  cable,  by 
fittings  designed  for  that  purpose. 

(iii)  Flexible  connections.  Where 
necessary  to  employ  flexible  connections, 
dusttight  flexible  connectors,  flexible 
metal  conduit,  or  flexible  cord  approved 
for  extra  hard  usage  and  provided  with 
bushed  fittings  shall  be  used,  except  that 
where. dusts  are  of  an  electrically  con¬ 
ducting  nature,  flexible  metal  conduit 
shall  not  be  used,  and  flexible  cords  shall 
be  provided  with  dust  seals  at  both  ends. 
Where  flexible  cords  are  subject  to  oil  or 
other  corrosive  conditions,  the  conductors 
shall  be  of  a  type  approved  for  the  condi¬ 
tion.  An  additional  conductor  for  ground¬ 
ing  shall  be  provided  in  the  flexible  cord. 

(e)  Electrical  installations  in  Class  III 
hazardous  locations — (1)  Switches,  cir¬ 
cuit  breakers,  motor  controllers,  and 
fuses.  Switches,  circuit  breakers,  motor 
controllers,  and  fuses,  including  pushbut¬ 
tons,  relays,  and  similar  devices  shall  be 
provided  with  tight  metal  enclosures 
which  shall  be  equipped  with  close-fitting 
covers,  or  with  other  effective  means  to 
prevent  escape  of  sparks  or  burning 
material,  and  shall  have  no  openings 
(such  as  holes  for  attachment  screws) 
through  which,  after  installation,  sparks 
or  burning  material  might  escape,  or 
through  which  exterior  accumulations  of 
fibers  or  flying  or  adjacent  combustible 
material  might  be  ignited. 

(2)  Control  transformers  and  resis¬ 
tors.  Transformers,  impedance  coils  and 
resistors  used  as,  or  in  conjimction  with, 
control  equipment  for  motors,  generators 
and  appliances,  shall  conform  to  para¬ 
graph  (d)  (2)  of  this  section. 

(3)  Motors  and  generators.  Motors, 
generators,  and  other  rotating  electrical 
machinery  shall  be  totally  enclosed  not 
ventilated,  totally  enclosed  pipe- 
ventilated,  or  totally  enclosed  fan-cooled. 

(4)  Appliances,  fixed  and  portable. 
Appliances,  fixed  and  portable,  shall  con¬ 
form  to  the  requirements  of  the  follow¬ 
ing: 

(i)  Heaters.  Electrically  heated  ap¬ 
pliances  shall  be  provided  with  dusttight 
enclosures,  and  shall  be  approved  for 
Class  III  locations. 

(ii)  Motors.  Motors  of  motor-driven 
appliances  shall  conform  to  subpara¬ 
graph  (3)  of  this  paragraph.  Appliances 
which  may  be  readily  moved  from  one 
location  to  another  shall  conform  to  re¬ 
quirements  for  the  most  hazardous 
location. 

(iii)  Switches,  circuit  breakers,  motor 
controllers  and  fuses.  Switches,  circuit 
breakers,  motor  controllers  and  fuses 
shall  conform  to  the  requirements  of 
paragraph  (d)(1)  of  this  section. 

(5)  Lighting  fixtures.  Lighting  fix¬ 
tures  shall  conform  to  the  requirements 
of  this  subparagraph. 

(i)  Construction.  Each  fixture  shall  be 
of  dusttight  type  so  designed  that  in  the 
event  of  burnout  of  lamp  or  lampholder, 
no  spark  or  hot  metal  can  escape  from 
the  fixture.  Unless  each  fixture  is  so 
constructed  that  it  will  not  accept  a  lamp 
of  larger  wattage  than  that  for  which  it 
is  designed,  it  shall  be  clearly  marked  to 
indicate  the  maximum  wattage  of  lamp 
that  should  be  used. 


(ii)  Mechanical  injury.  A  fixture 
which  may  be  exposed  to  mechanical 
injury  shall  be  protected  by  a  suitable 
guard. 

(iii)  Supports.  Boxes,  box  assemblies, 
or  fittings  used  for  the  support  of  light¬ 
ing  fixtures  shall  be  of  a  type  approved 
for  the  purpose. 

(iv)  Portable  lamps.  Portable  lamps 
shall  be  dusttight  and  shall  be  protected 
with  substantial  guards.  Lampholders 
shall  be  of  unswitched  type  with  no  ex¬ 
posed  metal  parts.  Unless  the  portable 
lamp  is  so  constructed  that  it  will  not 
accept  a  lamp  of  larger  wattage  than 
that  for  which  it  is  designed,  it  shall  be 
clearly  market  to  indicate  the  maximum 
wattage  of  lamp  that  should  be  used. 

(6)  Receptacles  and  attachment  plugs. 
Receptacles  and  attachment  plugs  shall 
conform  to  the  requirements  of  para¬ 
graph  (d)  (6)  of  this  section. 

(7)  Signal,  alarm,  remote-control 
and  communication  systems.  Signal, 
alarm,  remote-control  and  communica¬ 
tion  systems  shall  conform  to  the  re¬ 
quirements  of  paragraph  (d)(7)  of  this 
section. 

(8)  Wiring  methods — (i)  Fittings 
and  boxes.  Fittings  and  boxes  in  which 
taps,  joints,  or  terminal  connections  are 
made  shall  be  provided  with  close-fitting 
covers,  or  other  effective  means  to  pre¬ 
vent  the  escape  of  sparks  or  burning 
material,  and  shall  have  no  openings 
(such  as  holes  for  attaching  screws) 
through  which,  after  installation,  sparks 
or  burning  material  might  escape,  or 
through  which  exterior  accumulations 
of  fibers  or  flyings  or  adjacent  combusti¬ 
ble  materials  might  be  ignited. 

(ii)  Electric  cables.  Electric  cables 
shall  conform  to  the  requirements  of 
paragraph  (d)  (8)  (ii)  of  this  section. 

(iii)  Flexible  connections.  Flexible 
connections  shall  conform  to  the  require¬ 
ments  of  paragraph  (d)  (8)  (iii)  of  this 
section. 

(9)  Maximum  operating  temperatures. 
In  general,  maximum  surface  tempera¬ 
tures  under  operating  conditions  shall 
not  exceed  165°  C.  for  equipment  which 
is  not  subjected  to  overloading,  and  120° 
C.  for  equipment  such  as  motors,  power 
transformers,  etc.,  which  may  be 
overloaded. 

§  1 1 1 .80—8  Intrinsically  safe  systems. 

(a)  Application.  Intrinsically  safe 
systems  may  be  installed  in  any  hazard¬ 
ous  area  as  permitted  by  §  11 1.80-5 (a) 
(3)(ii). 

(b)  General  requirements.  (1)  Intrin¬ 
sically  safe  systems  shall  be  approved  by 
the  Commandant  for  each  specific 
atmosphere. 

(2)  The  recommended  practice  for 
“Intrinsically  Safe  and  Non-Incendive 
Electrical  Instruments  (RP  12.2)”  pub¬ 
lished  by  the  Instrument  Society  of 
America  is  recognized  as  a  guide  for  ap¬ 
proval  of  intrinsically  safe  equipment  by 
the  Commandant. 

(c)  Submittals  required  for  approval. 
(1)  Detailed  assembly  drawings,  list 
of  materials,  wiring  diagrams,  and  de¬ 
scriptions  of  operation.  The  hazardous 
atmosphere  class  and  group  as  defined 
in  §  111.80-5(a)  shall  be  indicated. 

(2)  Detailed  analysis  of  the  maximum 
possible  energy  that  may  be  released 
under  normal  and  abnormal  conditions. 
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(i)  The  term  “normal  condition” 
means  that  equipment  operating  at 
maximum  available  voltage  and  current. 

(ii)  The  term  “abnormal  condition” 
means  that  equipment  operating  under 
conditions  resulting  from  accidental 
damage  to  any  part  of  the  equipment  or 
wiring,  insulation  or  other  failure  of 
electrical  components,  application  of 
overvoltage,  adjustment  and  mainte¬ 
nance  operations,  and  other  similar  con¬ 
ditions.  The  analysis  of  an  “abnormal 
condition”  of  equipment  will  be  con¬ 
sidered  to  be  not  more  than  two 
independent  faults  in  a  combination. 

(d)  Coast  Guard  evaluation  and  test 
procedure.  (1)  The  material  submitted 
shall  be  evaluated  for  suitability  and 
energy  level.  Subparagraph  (3)  of  this 
paragraph  contains  data  pertaining  to 
energy  level  which  will  be  used  in 
evaluation  of  the  material  submitted. 

(i)  Where  evaluation  indicates  the 
current  and  voltage  levels  are  not  more 
than  that  listed  in  Table  11 1.80-8 (d)  (1) 
for  ignition  of  the  specific  atmospheric 
mixture  of  the  gas  group  involved,  the 
requirements  for  testing  may  be  waived 
by  the  Commandant. 

Table  lll.SO-SidXl)— Percentage  of  Current  and 
Voltage  Levew  for  Ignition  of  Specific  At.mos- 
piiERic  Mixtures  of  a  Gas  Group 


No  normally  Normally 

oiieratiiiR  oiK'ratiiic 

contacts  contacts 

(lierccnt)  (jicrcent) 


Normal  conditions _  2S  25 

Abnormal  conditions .  50  25 


(ii)  Where  evaluation  indicates  the 
current  and  voltage  levels  are  more  than 
that  listed  in  Table  111.80-8(d)  (1)  for 
ignition  of  the  si>ecific  atmospheric  mix¬ 
ture  of  the  gas  group  involved,  or  in  any 
case  where  the  complexity  of  the  circuit 
is  such  that  circuit  analysis  is  not  ac¬ 
ceptable,  the  Commandant  will  require 
the  equipment  to  be  tested  by  an  ap¬ 
proved  laboratory. 

(2)  For  purposes  of  evaluation,  energy 
that  may  be  released  from  a  capacitive 
and  inductive  circuit  can  be  calculated 
by  the  following  methods; 

(i)  Capacitors:  the  maximum  energy, 
“W,”  available  from  capacitors  is  the 
total  stored  energy  as  determined  by  the 
following  formula: 

TV=i/2CV« 

Where : 

C  is  capacitance  in  farads. 

V  is  the  maximum  instantaneous  voltage 
on  the  capacitor  in  volts. 

W  is  energy  in  joules. 

(ii)  Inductors:  the  maximum  energy 
available  from  an  inductor  when  the  cur¬ 
rent  is  interrupted  is  the  total  stored 
energy,  “W"  as  determined  by  the  fol¬ 
lowing  formula; 

Where : 

IV  is  energy  in  joules. 

L  is  the  inductance  in  henries. 

1  is  the  maximum  instantaneous  value  of 
the  interrupted  current  in  amperes. 

(3)  Gases  are  grouped  according  to 
their  ignitability  as  specified  in  §  111.80- 
5(a)  (7) .  The  energy  required  for  igniting 
the  most  easily  ignited  mixture  of  a  typi¬ 


cal  member  of  each  group  of  gases  under 
conditions  more  severe  than  are  likely  to 
be  encovmtered  in  a  practical  installation 
have  been  determined  by  experiment. 
Figures  111.80-8(d)  (3)  (i)  through 
111.80-8(d)  (3)  (iii)  are  plots  of  the  lowest 
level  of  current  as  a  function  of  induct¬ 
ance  for  ignition  of  the  specific  gas  group 
involved.  Figures  111.80-8(d)  (3)  (iv) 
through  111.80-8(d)  (3)  (vi)  are  plots  of 
the  lowest  level  of  capacitor  voltage  as  a 
function  of  capacitance  for  ignition  of 
the  specific  gas  group  involved.  These 
plots  may  be  used  for  determining  ac¬ 
ceptable  current  and  voltage  levels  for 
use  in  connection  with  intrinsically  safe 
calculations. 

(e)  Testing  requirements.  (1)  Tests 
conducted  for  purposes  of  compliance 
with  paragraph  (d)(1)  of  this  section 
shall  experimentally  determine  whether 


or  not  the  most  ignitable  gas  involved 
can  be  ignited  as  a  result  of  any  possible 
function,  malfunction,  or  failure  of  the 
component  concerned.  ' 

(2)  Independent  laboratories  that  are 
acceptable  to  the  Commandant  shall 
perform  the  required  tests  in  accordance 
with  a  testing  procedure  approved  by  the 
Commandant.  The  original  three  copies 
of  the  laboratory  test  report  shall  be  sub¬ 
mitted  to  the  Commandant  (without  cost 
to  the  Coast  Guard)  directly  by  the  lab¬ 
oratory,  and  one  copy  will  be  forwarded 
to  the  manufacturer  when  he  is  advised 
of  the  Commandant’s  actions  taken 
vmder  this  section.  The  independent 
laboratory  shall  inform  the  Commandant 
in  advance  when  designated  tests  will  be 
performed  so  that  a  marine  inspector 
may  be  present. 


Inductance  vs.  Current,  B  Group  . 


Fipnre  lll,80-8(d)  (8)  (1) 
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(f )  Wiring  installation.  The  wiring  in¬ 
stallation  for  the  intrinsically  safe  sec¬ 
tion  of  each  approved  installation  shall 
comply  with  Subpart  111.60  except  where 
exempted  by  this  subpart  and: 

(1)  The  cable  insulation  shall  be  com¬ 
patible  with  the  liquid  or  vapor  to  which 
it  may  be  exposed. 


(2)  The  intrinsically  safe  conductors 
shall  be  separated  from  all  other  con¬ 
ductors  to  insure  that  the  intrinsically 
safe  circuit  is  not  compromised  by  be¬ 
coming  energized  by  other  conductors 
through  damage  or  failure  of  insulation 
or  by  induction  from  other  sources. 


Inductance  ts.  Current,  C  Group 


Figure  111.80-8.(d)(3)(ii) 
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§  111.80—10  Venlilation  systems. 

(a)  Cargo  ventilation  fans,  machinery 
spaces  ventilation  fans,  and  accommoda¬ 
tion  ventilation  fans  shall,  if  practicable, 
be  supplied  by  separate  feeders.  All  elec¬ 
trical  ventilation  systems  shall  be  pro¬ 
vided  with  remote  control  means  for 
stopping  the  motors  in  case  of  fire  or 
other  emergency.  For  the  machinery 
space  ventilation,  there  shall  be  provided 
a  control  located  in  the  passageway  lead¬ 
ing  to,  but  outside  of,  the  space.  For  all 
other  ventilation  systems  there  shall  be 
provided  two  emergency  stop  stations. 
One  of  these  stations  shall  be  in  the 
wheelhouse,  fire  control  room,  the  inside 
passageway  near  the  wheelhouse  door, 
or  in  an  accessible  position  in  the  pas¬ 
sageway  leading  to,  but  outside  of,  the 
space  ventilated.  The  second  emergency 
stop  station  shall  be  located  as  distant 
as  practicable  from  the  other,  except  that 
the  ventilation  circuit  breakers  at  the 
main  ship’s  service  switchboard  may  be 
considered  as  the  second  station  provided 
all  are  grouped  together  and  are  con¬ 
spicuously  marked  “In  Case  of  Fire  Trip 
To  Stop  Ventilation.’’  The  means  pro¬ 
vided  for  stopping  ventilation  fans  from 
the  main  ship’s  service  switchboard  shall 
not  interfere  with  power  to  other  cir¬ 
cuits.  The  remote  emergency  stop  sta¬ 
tions  shall  be  protected  by  enclosures 
with  glass  paneled  doors  on  the  front 
of  which  shall  be  marked  “In  Case  of  Fire 
Break  Glass  and  Operate  Switch  to  Stop 
Ventilation.’’  Each  control  switch  shall 
have  the  “stbp’’  position  clearly  identi¬ 
fied  and  shall  be  provided  with  a  name¬ 
plate  identifying  the  system  with  which 
it  is  associated.  This  remote  control  sys¬ 
tem  shall  be  of  the  imdervoltage  protec¬ 
tion  type  and  so  arranged  that  damage  to 
the  master  switch  or  cable  will  automati¬ 
cally  stop  the  fans.  For  automatic  shut¬ 
down  of  mechanical  ventilation  in  spaces 
protected  by  a  carbon  dioxide  fire  extin¬ 
guishing  system,  see  §§  34.15-35,  76.15- 
35,  and  95.15-35  of  this  chapter. 

(1)  The  requirements  of  this  para¬ 
graph  shall  not  be  construed  to  include 
a  closed  ventilation  system  for  a  motor 
or  generator,  diffuser  fans  for  refriger¬ 
ated  spaces,  or  room  circulating  fans,  or 
exhaust  fans  for  private  toilets  of  an 
electrical  rating  comparable  to  that  of 
room  circulating  fans. 

(2)  ’The  remote  control  means  for 
stopping  accommodation  and  machinery 
space  ventilation  fans  required  by  this 
paragraph  shall  be  provided  on  all  pas¬ 
senger  vessels  on  an  international  voyage 
regardless  of  the  date  of  construction. 

§  111.80—13  Remote  shutdown  require¬ 
ments. 

Machinery  driving  forced  and  induced 
draft  fans,  fuel  oil  transfer  pumps,  fuel 
oil  tmit  and  service  pumps,  and  other 
similar  fuel  pumps,  shall  be  fitted  with 
remote  controls  from  a  readily  accessible 
position  outside  of  the  space  concerned 
so  that  they  may  be  stopped  in  the  event 
of  fire  occurring  in  the  compartment  in 
which  they  are  located.  These  controls 
shall  be  suitably  protected  against  acci¬ 
dental  operation  or  tampering,  and  shall 
be  suitably  marked.  All  passenger  ships 
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on  an  international  voyage,  regardless  of 
the  date  of  construction,  shall  comply 
with  the  requirements  of  this  paragraph. 
Refer  to  section  58.01-25 (a)  of  this 
chapter. 

§  1 1 1 .80—1 5  Shore  connection  boxes. 

(a)  Shore  connection  boxes  shall  be  of 
ample  size  to  accommodate  the  connec¬ 
tions  of  the  pK)rtable  and  fixed  cables,  and 
shall  be  of  watertight  construction  when 
installed  in  damp  or  wet  locations. 

(b)  Shore  connection  boxes  for  instal¬ 
lation  in  corrosive  locations  shall  not  be 
constructed  of  sheet  metal  unless  the 
conditions  of  section  1 11. 55-05 (d)  are 
met. 

(c)  The  minimum  spacing  between 
live  parts  and  between  live  parts  and 
ground  in  shore  connection  boxes  shall 
meet  the  requirements  of  table  111.30-5 

(d).  Means  other  than  friction  between 
parts  shall  be  provided  to  prevent  cable 
lugs  from  rotating. 

(d)  Shore  connection  boxes  shall  be 
arranged  for  bottom  entrance  of  portable 
cable  and  shall  provide  a  protected  en¬ 
closure  while  in  use. 

§  111.80—20  Hospital  operating  rooms. 

(a)  Application.  The  requirements  of 
this  section  are  applicable  to  any  area  of 
a  hospital  in  which  it  is  intended  to 
administer  to  a  patient  any  combustible 
anesthetic  agent  in  the  course  of  exami¬ 
nation  or  treatment,  and  to  any  room 
used  for  storage  of  combustible  anes¬ 
thetic  or  disinfecting  agents. 

(b)  General  requirements.  The  elec¬ 
trical  installations  and  electrical  equip¬ 
ment  in  anesthetizing  locations  and  in 
storage  locations  for  combustible  anes¬ 
thetic  or  disinfecting  agents  shall  comply 
with  “Code  for  Use  of  Flammable  Anes¬ 
thetics  (Safe  Practice  for  Hospital  Oper¬ 
ating  Rooms)’’  published  by  National 
Fire  Protection  Association.  The  require¬ 
ments  of  “Class  I,  Group  O,  Division  1 
locations  of  Article  500  of  the  National 
Electrical  Code’’  as  referred  to  in  “Code 
for  Use  of  Flammable  Anesthetics  (Safe 
Practice  for  Hospital  Operating  Rooms)  ’’ 
shall  be  construed  to  mean  the  require¬ 
ments  for  class  I,  group  C  locations  cov¬ 
ered  in  section  111.80-5. 

§  111.80—25  Ix>calions  where  gasoline  or 
other  highly  volatile  motor  fuel  is 
carried  in  vehicles. 

(a)  Application.  The  provisions  otthis 
section  are  applicable  to  spaces  which 
are  “specially  suitable  for  vehicles”  as 
defined  in  sections  70.10-44  and  90.10- 
38  of  this  chapter.  Electrical  require¬ 
ments  for  spaces  other  than  those  “spe¬ 
cially  suitable  for  vehicles”  are  contained 
in  section  146.27-30  of  this  chapter. 

(b)  General  requirements.  Electrical 
equipment  which  tends  to  produce  arcs 
or  sparks,  such  as  cutouts,  switches,  re¬ 
ceptacles,  lampholders,  generators,  mo¬ 
tors,  or  other  equipment  having  make- 
or-break  or  sliding  contacts,  when  in¬ 
stalled  within  18  inches  of  the  deck,  shall 
be  of  a  type  approved  for  class  I,  group  D 
locations,  in  accordance  with  section 
111.80-5(b).  Electrical  equipment  in¬ 
stalled  at  or  over  18  inches  above  the 
deck  shall  be  of  the  totally  enclosed  type 
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or  dripproof  protected  equipment  pro¬ 
vided  with  suitable  guards  or  screens  to 
prevent  escape  of  sparks  or  hot  metal 
particles. 

§  111.80—30  Motion  picture  projection 
rooms  and  projection  equipment. 

(a)  General — (1)  Professional  type 
projectors.  The  professional  type  of  pro¬ 
jectors  shall  be  located  in  a  projector 
room.  Such  rooms  shall  not  be  considered 
as  a  hazardous  location  as  defined  in 
section  111.80-5.  (The  professional  pro¬ 
jector  employs  a  35-millimeter  film 
which  is  1  %  inches  wide  and  has  on  each 
edge  5.4  perforations  per  inch.) 

(2)  Nonprofessional  type  projectors. 
Projectors  of  the  nonprofessional  or 
miniature  type  may  be  operated  without 
a  pi  jjection  room. 

(3)  Film.  Only  acetate  or  slow-burn¬ 
ing  film  may  be  used.  Nitrocellulose  film 
is  specifically  prohibited. 

(b)  Equipment  and  projectors  of  the 
professional  type — (1)  Motor-driven 
projectors.  Motor-driven  projectors  shall 
be  approved  for  the  purpose  as  an  assemr 
bly  or  shall  comply  with  all  the  condi¬ 
tions  contained  in  this  subparagraph. 

(1)  An  approved  projector  shall  be 
used. 

(ii)  An  approved  projector  lamp  shall 
be  used. 

(iii)  Motors  shall  be  so  designed  or 
guarded  as  to  prevent  ignition  of  film  by 
sparks  or  arcs. 

(iv)  Projectors  shall  be  in  charge  of 
a  qualified  person. 

(2)  Conductor  size.  Conductors  sup¬ 
plying  outlets  for  projectors  of  the  pro¬ 
fessional  type  shall  not  be  smaller  than 
No.  8  AWG,  and  shall  be  of  sufficient  size 
for  the  projector  employed. 

(3)  Conductor  insulation.  Conductors 
having  a  maximum  operating  tempera¬ 
ture  of  200°  C.  shall  be  used  on  all 
lamps  or  other  equipment  when  the  am¬ 
bient  temperature  at  the  conductors  as 
installed  will  exceed  50°  C. 

(4)  Flexible  cords.  Cords  approved  for 
hard  service  shall  be  used  on  portable 
equipment. 

(5)  Lamp  guards.  Incandescent  lamps 
in  projector  rooms  shall  be  provided 
with  guards  unless  otherwise  protected 
by  noncombustible  shades  or  other  en¬ 
closures. 

(6)  Location  of  equipment.  Motor-gen¬ 
erator  sets,  transformers,  rectifiers,  rhe¬ 
ostats,  and  similar  equipment  for  the 
supply  O'*  control  of  current  to  arc  lamps 
on  projectors  shall,  if  practicable,  be  lo¬ 
cated  in  separate  rooms.  If  placed  in 
the  projector  room,  they  shall  be  so  lo¬ 
cated  or  guarded  that  arcs  or  sparks 
cannot  come  in  contact  with  film.  Motor- 
generator  sets  shall  have  the  commutator 
end  or  ends  totally  enclosed. 

(7)  Equipment  prohibited.  No  switches, 
overcurrent  devices,  or  other  equipment, 
not  normally  required  or  used  for  pro¬ 
jectors,  sound  reproduction,  flood,  or 
other  special  effect  lamps  or  other  equip¬ 
ment,  shall  be  installed  in  projector 
rooms,  except  remote-control  switches 
for  control  of  auditorium  lights. 

(c)  Construction  of  equipment  and 
projectors  of  the  professional  type.  (1) 
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Projectors  and  enclosures  for  arc  or  in¬ 
candescent  lamps  and  associated  equip¬ 
ment  shall  be  of  a  type  listed  as  ap¬ 
proved  by  Underwriters’  Laboratories, 
Inc. 

§  111.80—35  Electric  elevators  and 
dumbwaiters. 

(a)  Application.  The  requirements  of 
this  section  are  applicable  to  electric  ele¬ 
vators  and  dumbwaiters. 

(b)  General  rcguiremenfs.  The  electri¬ 
cal  control  and  interlock  circuits  of  ele¬ 
vators  and  dumbwaiters  shall  be  in  ac¬ 
cordance  with  American  Standards 
Association  Safety  Code  for  Elevators, 
Dumbwaiters,  and  Escalators.  The  con¬ 
struction  of  control  switches  shall  con¬ 
form  with  the  requirements  of  Under¬ 
writers’  Laboratories,  Inc.,  “Standard 
for  Elevator  Electric  Contacts  and  Ele¬ 
vator  Hoistway  Door  Interlocks.’’ 

§  111.80—40  Submersible  motor-driven 
bilge  pumps. 

(a)  Application.  The  requirements  of 
this  section  are  applicable  to  submersi¬ 
ble  motor-driven  bilge  pumps  required  on 
certain  vessels  by  section  56.50-55  of  this 
chapter. 

(b)  General  requirements.  (1)  The 
electric  motor  driving  the  submersible 
bilge  pump  shall  be  installed  in  an  open 
end  air  bell  of  rugged  construction  and 
of  such  proportions  that  flooding  of  the 
compartment,  in  which  it  is  located,  to 
the  bulkhead  deck  will  not  cause  water  to 
enter  the  motor. 

(2)  The  motor  may  be  of  the  open 
type  provided  it  is  protected  against 
splashing  water  from  the  bottom. 

(3)  Cables  to  the  motor  shall  enter 
through  the  open  bottom  of  the  air  bell. 

(4)  The  motor  shall  be  capable  of 
continuous  operation  at  rated  load  un¬ 
der  any  condition,  dry  or  with  water  in 
air  bell  at  any  level  up  to  maximum. 

(5)  The  motor  controller  shall  be  lo¬ 
cated  above  the  bulkhead  deck  with  a 
master  switch  at  the  controller  and  a 
master  switch  at  the  motor.  The  master 
switch  at  the  motor  shall  be  connected  in 
such  a  manner  that  it  will  be  completely 
disconnected  from  the  circuit  when  the 
motor  is  started  or  stopped  from  the  re¬ 
mote  master  switch. 

(6)  The  motor  shall  be  energized  from 
the  final  source  of  emergency  lighting 
and  power. 

§  111.80—45  Electric  power-operated 
watertight  door  systems. 

(a)  Application.  The  provisions  of  this 
section  are  applicable  to  electric  power- 
operated  watertight  door  systems  re¬ 
quired  by  subpart  73.35  of  this  chapter, 
except  that  only  paragraph  (g)  of  this 
section  shall  be  applicable  to  installa¬ 
tions  contracted  for  prior  to  Novem¬ 
ber  19, 1952. 

(b)  General  requirements.  The  water¬ 
tight  door  operating  system  shall  comply 
with  the  specification  requirements  of 
subpart  163.001  of  this  chapter. 

(c)  Power  supply.  The  power  supply 
to  power-operated  watertight  door  sys¬ 
tems  shall  comply  with  the  applicable  re- 
qiflrements  contained  in  this  paragraph. 

(1)  The  source  of  power  for  electric 
motor-driven  door  operators  shall  be  the 


sources  of  the  emergency  lighting  and 
power  system  as  required  by  subpart 
112.15  of  this  chapter. 

(2)  If  the  peak  current  resulting  from 
the  simultaneous  starting  of  all  doors  is 
too  great  for  the  temporary  or  final 
source  of  supply,  the  control  shall  be  so 
arranged  that  when  the  central  master 
switch  is  put  to  “close’’  the  doors  will 
start  to  close  serially  at  intervals  of  not 
more  than  3  seconds,  preference  being 
given  to  the  doors  starting  with  those  in 
the  lowest  part  of  the  vessel.  The  total 
time  for  all  doors  to  be  closed  shall  not 
exceed  60  seconds. 

(3)  The  power  supply  for  hydrauli¬ 
cally  operated  watertight  door  systems 
employing  a  hydraulic  system  common 
to  more  than  one  watertight  door  shall 
be  an  accumulator  tank  of  sufficient 
capacity  to  open  all  doors  twice  and  to 
close  all  doors  three  times,  and  one  or 
more  motor-driven  hydraulic  pumps 
capable  of  being  operated  from  the  final 
source  of  the  emergency  lighting  and 
I>ower  system. 

(i)  The  motor-driven  hydraulic  pumps 
automatically  shall  maintain  the  accu¬ 
mulator  tank  pressure  within  the  design 
limits,  and  shall  be  located  and  con¬ 
trolled  from  above  the  bulkhead  deck. 

(ii)  ’The  accumulator  tank  capacity 
required  by  subdivision  (i)  of  this  sub- 
paragraph  shall  be  available  w'hen  the 
accumulator  tank  pressure  is  at  the  auto¬ 
matic  pump  “cut-in”  nressure 

(4)  The  source  of  power  for  hydrau¬ 
lically  operated  watertight  door  systems 
employing  an  independent  hydraulic  sys¬ 
tem  for  each  door  operator  shall  be  as 
required  by  subparagraphs  (1)  and  (2) 
of  this  paragraph. 

(5)  The  power  supply  for  other  types 
of  watertight  door  operators  shall  be  as 
approved  by  the  Commandant. 

(d)  Distribution.  Distribution  of  elec¬ 
tric  power  to  the  watertight  door  opera¬ 
tors  shall  comply  with  the  following: 

(1)  Distribution  panelboards  used  in 
connection  with  watertight  door  systems 
shall  be  located  above  the  bulkhead  deck 
and  shall  be  provided  with  means  for 
locking  to  prevent  imauthorized  access  to 
the  switching  devices  or  fuses. 

(2)  Feeders  supplying  several  water¬ 
tight  door  operators  shall  be  located 
above  the  bulkhead  deck. 

(3)  A  separate  branch  circuit  shall  be 
provided  for  each  watertight  door 
operator. 

(e)  Overcurrent  protection.  Overcur¬ 
rent  devices  employed  in  watertight  door 
system  feeders  and  branch  circuits  shall 
be  arranged  to  isolate  a  fault  with  as 
little  disruption  of  the  system  as  possible. 
The  relationship .  between  loads  and 
rating  or  setting  of  overcurrent  devices 
shall  comply  with  the  following: 

(1)  The  rating  or  setting  of  each 
feeder  overcurrent  device  shall  be  not 
less  than  200  percent  of  its  maximum 
load. 

(2)  The  rating  or  setting  of  a  branch 
circuit  overcurrent  device  shall  be  not 
more  than  25  percent  of  that  of  the 
feeder  overcurrent  device. 

(f )  Cable.  All  cable  used  in  connection 
with  watertight  door  system  feeder  cir¬ 
cuits  or  branch  circuits  shall  be  leaded 
and  armored,  impervious  sheathed  and 


armored,  or  mineral-insulated,  metal 
sheathed. 

(g)  Existing  vessels.  (1)  Existing  ar¬ 
rangements,  materials,  and  facilities 
previously  approved  but  not  meeting  the 
applicable  specifications  or  requirements 
set  forth  in  paragraphs  (b)  through  (f) 
of  this  section  may  be  continued  in  serv¬ 
ice  so  long  as  they  are  maintained  in  good 
condition  to  the  satisfaction  of  the 
Officer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations 
may  be  made  to  the  same  standards  as 
the  original  installation  provided  that 
in  no  case  will  a  greater  departure  from 
the  standards  of  paragraphs  (b)  through 
(f)  of  this  section  be  permitted  than 
presently  exist. 

(2)  All  new  installations  or  major  re¬ 
placements  shall  meet  the  applicable 
specifications  or  requirements  for  vessels 
contracted  for  on  or  after  November  19, 
1952. 

§  111.80—50  Firescreen  door  holding 
and  release  systems. 

(a)  AppZicarion.  When  an  electric  fire¬ 
screen  door  holding  and  release  system 
is  installed  in  compliance  with  the  re¬ 
quirements  of  section  72.05-25(b)  (9'  of 
this  chapter,  the  provisions  of  this  sec¬ 
tion  with  the  exception  of  paragraph  (e) 
shall  apply  to  all  installations  contracted 
for  on  or  after  November  19,  1952.  In¬ 
stallations  contracted  for  prior  to  No¬ 
vember  19,  1952,  shall  meet  the  require¬ 
ments  of  paragraph  (e)  of  this  section. 

(b)  Definitions.  (1)  The  term  “fire¬ 
screen  door”  will  be  used  in  this  section 
to  designate  any  self-closing  door  re¬ 
quired  to  comply  with  §  72.05-25(b)  (9)  of 
this  chapter. 

(2)  The  term  “firescreen  holding  de¬ 
vice”  will  be  used  in  this  section  to  desig¬ 
nate  any  device  designed  and  installed 
for  the  purpose  of  holding  open  a  fire¬ 
screen  door. 

(3)  The  term  “local  control  station” 
will  be  used  in  this  section  to  designate 
any  manually  operated  device  installed 
adjacent  to  a  firescreen  door  for  the  pur¬ 
pose  of  releasing  the  door  so  that  the 
firescreen  door  self-closing  mechanism 
may  close  the  door. 

(4)  The  term  “central  control  station” 
vvill  be  used  in  this  section  to  designate 
any  manually  operated  device  installed 
to  release  the  firescreen  doors  from  the 
wheelhouse  or  fire  control  room. 

(c)  General.  (1)  The  firescreen  door 
holding  and  release  system  requirements 
contained  in  this  section  presuppose  that 
the  firescreen  doors  will  be  held  open  by 
electromagnets,  door  release  being  ef¬ 
fected  by  deenergizing  the  electromag¬ 
nets. 

(2)  ’The  Commandant  may  accept  any 
other  means  for  firescreen  door  holding 
and  releasing  not  less  effective  than  the 
electromagnetic  type  covered  by  this 
section. 

(d)  General  requirements.  (1)  The 
firescreen  door  holding  and  release  sys¬ 
tem  shall  consist  of  an  electromagnet  for 
each  firescreen  door,  a  self -alining  arma¬ 
ture  plate  on  each  door  to  be  seized  and 
held  by  the  electromagnet  when  the  fire¬ 
screen  door  is  fully  open,  a  control  station 
switch  located  adjacent  to  the  door  to 
interrupt  the  supply  potential  to  the 
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electromagnet,  and  a  central  control  lo¬ 
cated  in  the  wheelhouse  or  fire  control 
room  to  interrupt  remotely  potential  to 
all  holding  magnets. 

(2)  The  firescreen  door  holding  cir¬ 
cuit  Shan  be  arranged  so  that  loss  of 
potential  from  any  cause  will  release  the 
doors,  except  that  momentary  interrup¬ 
tions  of  the  circuit  that  may  result  from 
the  operation  of  automatic  bus-transfer 
devices  in  connection  with  the  emer¬ 
gency  lighting  and  power  system,  will 
not  release  the  doors. 

(3)  The  central  control  station  shall 
consist  of  an  enclosed  switch,  circuit 
breaker,  or  magnetic  contactor  of  ample 
rating  to  interrupt  the  connected  load. 
The  switching  imit  shall  be  externally 
operative  and  maintaining  in  both  the 
“hold  doors”  and  “release  doors” 
positions. 

(4)  The  local  control  station  shall 
consist  of  an  enclosed  externally  opera¬ 
tive  fused  switch  having  a  rating  of  not 
less  than  10-T  amperes,  125  volts,  and 
may  be  either  the  momentary  contact 
type  or  the  maintaining  contact  type.  A 
single  door  holding-magnet  shall  be  con¬ 
nected  to  the  fuse  end  of  this  local  con¬ 
trol  station.  Where  several  doors  are  in 
close  proximity  to  each  other,  a  single 
local  control  station  switch  of  ample  rat¬ 
ing  may  be  used  to  release  simultaneously 
these  several  doors. 

(5)  A  door-holding  electromagnet 
shall  be  designed  for  a  nominal  pull  of 
approximately  200  pounds.  When  the 
arrangement  of  the  electrical  supply  in¬ 
volves  transfer  relays  to  transfer  the 
supply  from  a  normal  to  a  temporary 
source,  a  door-holding  electromagnet 
shall  be  designed  so  that,  with  a  pull  on 
the  armature  of  110  pounds,  the  arma¬ 
ture  will  be  held  in  the  sealed  position' 
for  approximately  one-fourth  second 
after  the  circuit  to  the  electromagnet  is 
opened.  The  electromagnet  shall  be  de¬ 
signed  for  continuous  duty  in  an  ambient 
temperature  of  50°  C.  with  a  tempera tm-e 
rise  by  thermometer  measurement  of  not 
more  than  55°  C.  for  Class  A  insulation 
nor  more  than  75°  C.  for  Class  B  insula¬ 
tion.  The  electromagnet  coil  shall  be 
vacuiun  impregnated  and  the  magnet 
enclosure  shall  be  either  dripproof  or 
watertight  as  required  by  location. 

(6)  The  source  of  power  for  the  fire¬ 
screen  door  holding  and  release  system 
shall  be  the  source  of  the  emergency 
lighting  and  power  system  as  required 
by  Subpart  112.15  of  this  subchapter. 

(7)  On  large  vessels,  where  the  closing 
of  all  firescreen  doors  simultaneously 
would  seriously  interfere  with  firefight¬ 
ing  operations  or  with  the  evacuation  of 
passengers,  it  is  recommended  that  the 
firescreen  door  release  system  be  sub¬ 
divided  into  several  circuits.  The  circuits 
shall  be  arranged  so  that  it  will  be  pos¬ 
sible  to  isolate  any  compartment  in 
which  a  fire  is  reported  by  a  sufficient 
number  of  closed  firescreen  doors  effec¬ 
tively  to  stop  all  draft  to  the  fire  area. 
An  effective  draft  stop  will  entail  closing : 

(i)  All  firescreen  doors  in  the  area  be¬ 
tween  the  main  vertical  zone  bulkheads 
immediately  forward  and  aft  of  the  fire 
area; 


(ii)  All  firescreen  doors  in  the  main 
vertical  zone  bulkheads  immediately  for¬ 
ward  and  aft  of  the  fire  area;  and, 

(iii)  All  firescreen  doors  in  the  next 
adjacent  main  vertical  zones,  forward 
and  aft  of  the  fire  area.  The  firescreen 
door  tripping  arrangement  shall  be 
specifically  approved  for  each  vessel. 

(e)  Existing  vessels.  Firescreen  door 
holding  and  release  systems  on  vessels 
contracted  for  prior  to  November  19, 
1952,  shall  meet  the  requirement  covered 
in  this  paragraph. 

(1)  Existing  arrangements,  materials, 
and  facilities  previously  approved  will  be 
considered  satisfactory  so  long  as  they 
are  maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge, 
Marine  Inspection.  Minor  repairs  and 
minor  alterations  may  be  made  to 
the  same  standard  as  the  original 
installation. 

(2)  All  new  installations  or  major  re¬ 
placements  shall  meet  the  applicable 
specifications  or  requirements  for  vessels 
contracted  for  on  or  after  November  19, 
1952. 

§  111.80— 5S  Electric  powcr>operated 
lifeboat  winches. 

(a)  Application.  The  provisions  of  this 
section,  with  the  exception  of  paragraph 
(h)  of  this  section  shall  apply  to  all 
vessels  contracted  for  on  or  after  No¬ 
vember  19,  1952.  The  provisions  of  para¬ 
graph  (h)  of  this  section  shall  apply  to 
all  vtlssels  contracted  for  prior  to  No¬ 
vember  19, 1952. 

(b)  General.  The  provisions  of  this 
section  supplement  the  requirements  of 
§  33.10-5  and  Subparts  75.30,  94.35,  and 
160.015  of  this  chapter. 

(c)  General  construction  require¬ 
ments.  (1)  Control  and  power  circuit 
switches  and  motor  controllers  installed 
in  conjunction  with  lifeboat  winches 
shall  be  specifically  approved  for  use  with 
lifeboat  winches. 

(2)  Switches  and  motor  controllers 
shall  be  of  a  design  not  likely  to  be  ad¬ 
versely  affected  by  corrosion  of  the  work¬ 
ing  parts.  Particular  attention  shall  be 
given  to  hinged  parts  of  contactors  and 
relays.  Structural  parts,  such  as  the  en¬ 
closing  cases,  if  not  constructed  of  cor¬ 
rosion-resistant  materials,  shall  be  given 
a  durable  corrosion-resistant  finish. 

(3)  Insulating  materials  shall  be  lim¬ 
ited  to  those  which  exhibit  the  lowest 
relative  water  absorption  and/or  the 
least  effec„  of  such  water  absorption 
upon  the  dielectric  properties  consistent 
wdth  the  other  necessary  characteristics. 

(4)  Where  gaskets  are  used  to  provide 
a  water  seal  between  parts  of  an  assem¬ 
bly,  the  gasket  shall  be  secured  in  place 
in  such  a  manner  as  to  prevent  its  falling 
out  or  becoming  loose  when  the  unit  is 
disassembled. 

(5)  Holes  in  the  walls  of  equipment 
housings  for  the  purpose  of  providing 
means  for  the  attachment  of  parts  on 
the  interior  thereof,  or  for  securing  cov¬ 
ers  and  the  like,  shall  not  penetrate  the 
total  thickness  of  the  housing  wall.) 

(6)  Totally  enclosed  rmits  shall  be 
provided  with  a  suitable  valve,  or  with 
at  least  one  hole  closed  by  a  'A-inch 


pipe  plug,  for  draining  condensed  mois¬ 
ture.  The  valve  or  hole  shall  be  located 
at  the  bottom,  or  as  near  the  bottom  as 
practicable,  of  the  enclosure  in  order  that 
it  may  drain  the  enclosure  satisfactorily. 

(7)  Main  line  emergency  disconnect 
switches,  when  installed  in  a  location 
accessible  to  passengers,  shall  be  pro¬ 
vided  with  means .  whereby  the  switch 
can  be  locked  in  the  open-circuit  posi¬ 
tion  by  means  of  a  padlock  or  the  equiva¬ 
lent.  The  switch  shall  have  no  provisions 
for  locking  in  the  closed-circuit  position. 

(d)  Detail  construction  .  require¬ 
ments — (1)  Enclosures.  Each  enclosure 
for  motor  controller  and  switching  de¬ 
vices,  when  installed  in  locations  exposed 
to  the  weather,  shall  be  watertight. 

(2)  Electrical  clearances.  The  mini¬ 
mum  creepage  and  air  clearance  distance 
between  live  parts  of  different  polarity 
of  motor  controllers,  master  switches, 
and  control  circuit  limit  switches  shall 
be  not  less  than  the  values  shown  in 
Table  111.80-55(d)  (2).  It  is  desirable  to 
exceed  these  values  where  possible.  The 
electrical  clearances  for  power  circuit 
limit  switches  and  main  line  emergency 
disconnect  switches  shall  be  not  less  than 
the  general  requirements  for  such  de¬ 
vices  given  in  this  part. 

T.\ble  111.80-6S(d)(2)— Minimum  Spacingsin  Inches 


Potential  involved  in  volts 

Location  - - 

0-160  161-300  301-000 


Between  any  uiiin.  Through  air  fie 

sulated  live  part  - 

and  an  uninsulated  Over  surface  5s  54 

live  part  of  oppo¬ 
site  polarity  an  un¬ 
insulated  grounded 
part  otlier  than  tlie 
enclo.sure  or  an  ex¬ 
posed  metal  part.  - 

Between  any  unin-  Through  air  K'  Vi 

sulated  live  part  - 

and  tlie  walls  of  a  Over  surface  %  54 

metal  enclosure, 
including  fittings 
for  cable  entrance. 


(3)  Motors.  Motors  shall  be  of  water¬ 
proof  construction  in  accordance  with 
the  general  requirements  of  this  part. 

(e)  Wiring  of  lifeboat  winch  compo¬ 
nents.  (1)  When  the  motor  controller  of 
a  lifeboat  winch  power  imit  is  located 
adjacent  to  the  winch,  the  main  line 
emergency  switch  shall  disconnect  all 
parts  of  the  lifeboat  winch  power  imit, 
including  the  motor  controller  and  limit 
switches,  from  all  sources  of  potential. 
Any  other  power  circuit  switches  em¬ 
ployed  shall  be  connected  in  series  with 
the  main  line  emergency  switch  and 
ahead  of  the  motor  controller.  The  main 
line  emergency  switch  shall  serve  as  the 
motor  and  controller  disconnect  required 
by  the  general  requirements  of  this  part, 
and  shall  have  a  horsepower  rating  not 
less  than  that  of  the  winch  motor. 

(2)  When  the  motor  controller  of  a 
lifeboat  winch  power  unit  is  remotely 
located  with  relation  to  the  winch,  a 
switch  shall  be  provided  at  the  controller 
arranged  to  disconnect  the  entire  winch 
electrical  installation  from  all  sources  of 
potential.  In  such  cases,  the  main  line 
emergency  switch  shall  be  connected  in 
series  with  this  circuit  disconnect  switch 
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and  ahead  of  the  power  circuit  limit 
switches,  when  employed,  and  ahead  of 
the  motor  controller. 

(3)  Davit  arm  limit  switches  whether 
connected  in  the  power  circuit  or  in  the 
control  circuit,  shall  disconnect  all  un- 
gromided  conductors  of  the  circuit 
controlled. 

(4)  Where  one  motor  is  used  with  two 
w'inches,  a  main  line  emergency  switch, 
a  clutch  interlock  switch,  and  a  master 
switch  shall  be  provided  for  each  winch, 
except  that  a  single  main  line  emergency 
switch  located  in  accordance  with  sub- 
paragraph  (5).  of  this  paragraph  with 
respect  to  both  winches  will  be  accepted. 
The  main  line  emergency  switches  shall 
be  connected  in  series  ahead  of  the  motor 
controller.  The  master  switches  shall  be 
connected  in  parallel  and  each  in  series 
with  the  corresponding  clutch  interlock 
switch  for  that  winch.  The  clutch  inter¬ 
lock  switches  shall  open  the  circuit  to  its 
master  switch  except  when  the  power 
unit  is  clutched  to  the  associated  winch. 


Means  shall  be  provided  to  prevent  the 
power  unit  from  being  clutched  to  both 
winches  simultaneously. 

(5)  Typical  lifeboat  winch  wiring  dia¬ 
grams  and  arrangement  drawings  are 
shown  on  Figures  111.80-55(e)  (5)  (i) 
tlirough  111.80-55(e)  (5)  (iv) ,  the  ar¬ 
rangement  of  the  equipment  shown  being 
diagrammatical.  (The  fact  that  some 
show  direct-current  motors  and  some 
show  alternating-current  motors  has  no 
particular  significance.)  In  actual  instal¬ 
lations  the  main  line  emergency  discon¬ 
nect  switch  shall  be  so  located  as  to  be 
adjacent  to  the  master  switch,  within 
reach  of  the  winch  operator,  in  a  position 
accessible  to  the  person  in  charge  of  the 
boat  stowage,  and  in  a  position,  for  grav¬ 
ity  davit  installations,  from  which  the 
movement  of  both  davit  arms  can  be 
observed  as  they  approach  the  final 
stowed  position.  Special  consideration 
will  be  given  to  other  arrangements 
w’here  complete  compliance  with  these 
location  requirements  cannot  be  met. 


Fioube  111.80-55(e)(5)(i) 
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Figure  111.80-55(e)(5)(ii) 
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(f)  Procedure  for  approval  of  lifeboat 
winch  electrical  installations  and  equip¬ 
ment — (1)  Switches.  Manufacturers  of 
master  switches,  limit  switches,  and 
main  line  emergency  disconnect  switches 
desiring  to  qualify  their  products  for  use 
in  connection  with  lifeboat  winch  in¬ 
stallations  shall  submit  for  review  detail 
assembly  drawings  of  the  unit,  identify¬ 
ing  each  part  used  in  the  assembly  and 
the  material  specification,  including  fin¬ 
ish,  if  any,  of  each  part.  After  the  detail 
assembly  drawings  have  been  reviewed 
sample  units  may  be  requested  for  test¬ 
ing.  Units  found  to  comply  with  the  re¬ 
quirements  of  this  section  will  be  listed 
by  the  Coast  Guard  as  being  satisfactory 
for  use  as  lifeboat  winch  auxiliary 
equipment. 

(2)  Motor  controllers.  Manufactm’ers 
of  motor  controllers  desiring  to  qualify 
their  products  for  use  in  conjunction  with 
lifeboat  winch  installations  shall  submit 
for  review  detail  assembly  drawings  and 
material  lists  of  the  enclosing  cases  to  be 
furnished,  and  detail  assembly  drawings 
and  material  lists  and/or  samples  of 
contactors,  relays,  resistors,  and  other 
motor-controller  components  to  be  em¬ 
ployed.  For  each  installation  of  lifeboat 
winch  motor  controllers  there  shall  be 
submitted  for  approval  a  drawing  show¬ 
ing  the  enclosure  outline,  front  view  as¬ 
sembly,  wiring  diagram,  and  material 
list,  together  with  the  name  or  other 
identification  of  the  vessel  on  which  the 
motor  controllers  will  be  installed.  No 
general  approval  of  motor  controllers 
will  be  given. 


(3)  Motors.  For  each  installation  of 
lifeboat  winch  motors,  manufactm'ers 
outline  drawings  giving  nameplate  data 
and  degree  of  enclosure  shall  be  sub¬ 
mitted,  together  with  the  name  or  other 
identification  of  the  vessel  on  which  the 
motor  will  be  installed.  No  general  ap¬ 
proval  of  motors  will  be  given. 

(4)  Shipboard  installation  drawing. 
For  each  shipboard  installation  of  elec¬ 
tric  power-operated  lifeboat  winches,  an 
elementary  wiring  diagram,  and  iso¬ 
metric  or  deck  wiring  diagram  as  re¬ 
quired  by  §  111.05-5  shall  be  submitted. 

(g)  Testing  of  lifeboat  winch  electri¬ 
cal  equipment.  The  electrical  equipipent 
shall  be  given  periodic  inspections  and 
tests  as  required  by  §§  78.17-55  and 
97.15-40  of  this  chapter. 

(h)  Electric  power-operated  lifeboat 
winches  for  existing  vessels.  (1)  The 
electrical  equipment  installed  in  connec¬ 
tion  with  electric  power-operated  life¬ 
boat  w'inches  used  with  gravity  davits  on 
passenger  vessels  and  cargo  vessels  con¬ 
tracted  for  prior  to  November  19,  1952, 
and  on  tank  vessels  contracted  for  on  or 
after  November  19,  1952,  shall  comply 
with  the  requirements  of  §  160.015-3 (k) 
of  this  chapter  and  with  the  wiring  ar¬ 
rangements  of  paragraph  (e)  of  this 
section. 

(2)  New  materials  installed  to  effect 
compliance  with  this  paragraph  shall 
comply  the  applicable  requirements  of 
this  section.  Existing  materials  con¬ 
tinued  in  service  shall  comply  with  the 
requirements  of  this  section  insofar  as 
it  is  reasonable  and  practicable. 


(3)  Modification  of  existing  lifeboat 
winch  electrical  installations  to  effect 
compliance  with  this  paragraph  shall 
have  been  completed  not  later  than  Oc¬ 
tober  1,  1952. 

(4)  The  electrical  equipment  installed 
in  connection  with  electric  power- 
operated  lifeboat  winches  used  with  other 
than  gravity  davits  on  vessels  contracted 
for  prior  to  November  19, 1952,  previously 
approved,  but  not  meeting  the  applicable 
specifications  or  requirements  set  forth 
in  paragraphs  (b)  through  (e)  of  this 
section,  may  be  continued  in  service  so 
long  as  th3y  are  maintained  in  good 
condition  to  the  satisfaction  of  the  Of¬ 
ficer  in  Charge,  Marine  Inspection. 
Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standards  as  the 
original  installation:  however,  in  no  case, 
will  a  gi-eater  departure  from  the  stand¬ 
ards  of  paragraphs  (b)  through  (e)  of 
this  section  be  permitted  than  presently 
exist.  All  new  installations  pr  major  re¬ 
placements  shall  meet  the  applicable 
specifications  or  requirements  for  new 
vessels. 

§  1 1 1.80— 60  Eloflric  air  licatcrs. 

(a)  Application.  (1)  The  provisions  of 
this  section  with  the  exception  of  para¬ 
graph  (c)  shall  apply  to  all  vessels  con¬ 
tracted  for  on  or  after  November  19, 
1952.  The  provisions  of  paragraph  (c)  of 
this  section  shall  apply  to  all  vessels 
contracted  for  prior  to  November  19, 
1952. 

(2)  The  provisions  of  this  section  are 
applicable  to  electrically  energized  units 
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or  panels,  to  be  employed  in  heating  a 
room  or  compartment  for  the  comfort 
of  the  occupants  thereof.  The  provisions 
of  this  section  are  not  applicable  to  elec¬ 
trically  energized  units  employed  to  heat 
the  air  in  enclosed  apparatus,  such  as 
motors,  controllers,  or  the  like. 

(b)  General  requirements.  (1)  Electric 
heaters  shall  be  so  constructed  that  the 
risk  of  fire  is  reduced  to  a  minimum. 
Unspecified  construction  and  circuit  de¬ 
tails  shall  be  in  accordance  with  Under¬ 
writers’  Laboratories,  Inc.,  “Standard  for 
Electric  Space-Heating  Equipment.” 

(2)  Heaters  shall  be  designed  to  heat 
the  surrounding  air  principally  by  con¬ 
vection.  Heater  elements  shall  be  of  the 
enclosed  type.  The  heater  element  case  or 
jacket  should  be  of  a  corrosion-resistant 
material. 

(3)  Heaters  shall  be  provided  with  a 
thermal  cutout  of  the  manually-reset 
type  that  will  prevent  overheating,  and 
with  a  suitable  regulating  switch. 

(4)  Heaters  for  bulkhead  mounting 
shall  have  their  top  slanted  or  otherwise 
designed  to  prevent  hanging  towels,  etc., 
on  the  heaters.  When  heaters  are  of 
the  portable  type,  an  acceptable  clip  or 
bracket  shall  be  fitted  to  hold  the  heater 
in  a  fixed  position. 

(5)  The  external  temperature  of  the 
heater  enclosing  case  shall  not  exceed  a 
temperature  of  125“  C.,  except  that  the 
external  temperature  of  the  enclosing 
case  of  flush-mounted  heaters  shall  not 
exceed  a  temperature  of  100*  C.  When 
heaters  are  mounted  upon,  or  adjacent 
to,  the  deck  or  bulkhead,  the  construc¬ 
tion  of  the  heater  shall  be  such  that  the 
nearest  deck  or  bulkhead  surface  will 
not  exceed  a  temperature  of  55“  C.  For 
test  purposes,  an  ambient  temperature 
of  25°  C.  will  be  used. 

(c)  Electric  air  heaters  on  vessels  con¬ 
tracted  for  prior  to  November  19,  1952. 
<1)  Existing  arrangements,  materials, 
and  equipment  previously  approved  shall 
be  considered  satisfactory  so  long  as 
they  are  maintamed  in  good  condition 
to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  re¬ 
pairs  and  minor  alterations  may  be  made 
to  the  same  standard  as  the  original 
installation. 

(2)  All  new  installations  or  major  re¬ 
placements  shall  meet  the  applicable 
specifications  or  requirements  for  vessels 
contracted  for  on  or  after  November  19, 
1952. 

§  111.80—63  Electric  cooking  equipment 
and  motor-driven  commissary  equip¬ 
ment. 

(a)  Application.  The  provisions  of  this 
section  with  the  exception  of  paragraph 

(d)  shall  apply  to  all  vessels  contracted 
for  on  or  after  November  19,  1956.  The 
provisions  of  paragraph  (d)  of  this  sec¬ 
tion  shall  apply  to  all  vessels  contracted 
for  prior  to  November  19, 1956. 

(b)  Electric  cooking  equipment  re¬ 
quirements.  (1)  All  equipment  attach¬ 
ments  and  devices  shall  be  of  rugged 
construction  and  so  designed  as  to  per¬ 
mit  complete  cleaning,  maintenance  and 
repair  with  ease. 

(2)  Doors  shall  be  provided  with 
heavy-duty  hinges  and  locking  devices 


to  prevent  accidental  opening  in  a  heavy 
sea. 

(3)  Where  necessary  for  safety  of  per¬ 
sonnel,  grab  rails  shall  be  provided. 
Ranges  shall  be  provided  with  sea  rails 
with  adjustable  barriers  to  resist  acci¬ 
dental  cook  pot  movement. 

(4)  Means  shall  be  provided  to  effect 
positive  grease  or  fat  collection  and  to 
prevent  spillage  thereof  onto  the  deck. 

(5)  All  equipment  shall  be  mounted 
to  prevent  dislodgment  by  roll  and/or 
pitch,  whether  arranged  for  fixed  wiring 
or  for  portable  wiring. 

(6)  Each  equipment  unit  shall  be  pro¬ 
vided  with  means  for  disconnecting  it 
from  all  circuit  conductors.  The  discon¬ 
necting  means  shall  plainly  indicate 
whether  it  is  in  the  open  or  closed  circuit 
position  and  shall  be  located  in  the  same 
compartment  with,  ai^d  within  sight  of, 
its  associated  equipment.  The  discon¬ 
necting  means  may  be  an  integral  part 
of  the  equipment  provided  this  device 
remains  imaffected  by  the  heat  of  the 
equipment  of  which  it  is  a  part.  If  the 
disconnecting  means  is  made  part  of  the 
equipment,  it  shall  be  so  located  as  to  be 
accessible  in  the  event  of  a  fire  on  the 
cooking  surfaces. 

(7)  Unspecified  construction  and  cir¬ 
cuit  details  shall  be  in  accordance  with 
Underwriters’  Laboratories,  Inc.,  “Stand¬ 
ard  for  Commercial  Electric  Cooking 
Appliances.” 

(c)  Motor -driven  commissary  equip¬ 
ment  requirements.  (1)  All  equipment 
shall  ba  rigidly  constructed  and  self- 
supporting,  and  shall  be  securely 
mounted  whether  arranged  for  fixed  wir¬ 
ing  or  for  portable  wiring  unless  such 
mounting  would  defeat  the  utility  of  the 
equipment. 

(2)  The  enclosures  of  motors  and  con¬ 
trols  shall  be  either  watertight  or  totally 
enclosed  or  comparable  protection 
provided. 

(d)  Electric  cooking  equipment  and 
motor-driven  commissary  equipment  on 
vessels  contracted  for  prior  to  Novem¬ 
ber  19,  1956.  (1)  Existing  arrangements, 
materials,  and  equipment  previously  ap¬ 
proved  shall  be  considered  satisfactory  so 
long  as  they  are  maintained  in  good  con¬ 
dition  to  the  satisfaction  of  the  Officer  in 
Charge,  Marine  Inspection.  Minor  re¬ 
pairs  and  minor  alterations  may  be 
made  to  the  same  standard  as  the  origi¬ 
nal  installation. 

(2)  All  new  installations  or  major  re¬ 
placements  shall  meet  the  applicable 
requirements  for  vessel  contracted  for  on 
or  after  November  19, 1956. 

§  111.80—70  Electric  sleerhig  gear. 

(a)  General.  This  section  contains  re¬ 
quirements  for  steering  gear  installations 
where  the  main  or  both  the  main  and 
auxiliary  steering  means  is  electric  power 
driven  and  where  the  steering  control 
means  is  electric  powered.  Where  two 
steering  gear  iwwer  motors  and  two 
separate  and  independent  means  for  con¬ 
trolling  the  rudder  from  the  pilothouse 
are  provided,  there  will  be  two  steering 
systems  each  consisting  of  a  power  motor, 
control  system,  and  steering  gear  feeder. 
In  general  these  two  systems  are  to  be 
separate  on  a  port  and  starboard  basis. 


For  any  different  arrangement  of  the 
steering  gear  system,  specif  1  considera¬ 
tion  and  approval  will  be  required  with 
the  intent  of  obtaining  a  steering  instal¬ 
lation  which  will  be  equivalent  to  the  one 
covered  in  this  section, 

(b)  Feeder  circuits.  Electric  and  elec¬ 
tro-hydraulic  steering  gear  shall  be 
served  by  two  feeder  circuits  from  the 
ship’s  service  switchboard  except  in  spe¬ 
cial  cases  where  the  length  of  circuit  is 
very  short.  One  of  the  circuits  may  be 
taken  from  the  emergency  switchboard  if 
the  rating  of  the  emergency  generator  is 
sufficient  to  supply  the  steering  gear  in 
addition  to  the  emergency  loads.  The  cir¬ 
cuits  shall  be  separated  throughout  their 
length  as  widely  as  practicable.  Each  cir¬ 
cuit  shall  have  adequate  current  carry¬ 
ing  capacity  for  supplying  all  motors 
and  control  equipment  normally  con¬ 
nected  to  it  and  which  operate  simul¬ 
taneously. 

(c)  Overcurrent  protection  for  steer¬ 
ing  systems — (1)  Motor  circuits.  Each 
steering  gear  circuit  shall  be  protected 

,  only  by  a  circuit  breaker  with  instanta¬ 
neous  trip  located  on  the  switchboard 
from  which  it  emanates. 

(1)  Direct-current  motors.  For  direct- 
current  steering  gear  motors,  each  cir¬ 
cuit  breaker  shall  be  of  the  instantane¬ 
ous  trip  type  only,  set  to  trip  at  a  cur¬ 
rent  of  not  less  than  300  percent  and  not 
greater  than  375  percent  of  the  rated 
full-load  current  of  one  steering  gear 
main  motor. 

(ii)  Alternating -current  motors.  For 
alternating-current  steering  gear  mo¬ 
tors,  each  circuit  breaker  shall  be  of 
the  instantaneous  trip  type  only,  set  to 
trip  at  a  current  of  approximately  175 
percent  of  the  locked  rotor  current  of 
one  steering  gear  main  motor. 

(iii)  Use  of  fuses.  On  vessels  of  a  size 
that  may  be  steered  by  hand,  fused 
switches  may  be  substituted  for  the  in¬ 
stantaneous  trip  circuit  breakers  required 
by  this  paragraph  if  the  arrangement  of 
the  steering  gear  is  such  that  it  is  pos¬ 
sible  to  shift  to  hand  steering  without 
delay. 

(2)  Motors.  Main  steerii^  gear 
motors  and  motors  associated  with  steer¬ 
ing  control  systems  shall  not  be  provided 
with  a  motor-running  protective  device. 
In  lieu  of  a  motor-running  overcurrent 
protection,  the  motor  starter  shall  be 
fitted  with  a  protective  device  responsive 
to  motor  current,  motor  temperature  or 
to  both  current  and  temperature  which 
will  operate  an  indicating  light  at  the 
propulsion  control  station  in  case  of 
overload  which  would  cause  overheating 
of  the  motor.  This  device  shall  follow  as 
closely  .as  practicable  the  temperature 
of  the  motor. 

(3)  Control  circuits.  Short  circuit  pro¬ 
tection  only  shall  be  provided  for  the 
control  circuits  of  controllers  of  steering 
gear  power  motors  and  motors  used  for 
control  systems.  This  protection  shall  be 
instantaneous  and  rated  at  400-500  per¬ 
cent  of  the  current-carrying  capacity  of 
the  conductors. 

(4)  Control  systems.  Pilothouse  steer¬ 
ing  control  systems  and  any  other  elec¬ 
tric  means  for  controlling  the  rudder 
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remote  from  the  steering  gear  room  shall 
be  provided  with  short  circuit  protection 
only.  The  protection  shall  be  instan¬ 
taneous  and  rated  at  400-500  percent  of 
the  current-carrying  capacity  of  the  con¬ 
trol  system  conductors.  The  protection 
means  shall  be  located  in  the  steering 
gear  room  just  after,  the  disconnecting 
means  required  by  paragraph  (d)(1)  of 
this  section. 

(5)  Indicating  and  alarm  circuits. 
Indicating  and  alarm  circuits  shall  be 
protected  by  overcurrent  devices,  in  both 
sides  of  the  line  having  a  rating  or  setting 
of  not  more  than  500  percent  of  the 
current-carrying  capacity  , of  the  control, 
electrical  interlock,  or  indicator  circuit 
conductors,  except  that  where  under 
operating  conditions  there  is  no  appre¬ 
ciable  difference  in  potential  between  the 
external  conductors,  overcurrent  protec¬ 
tion  need  only  be  provided  at  the  supply 
of  that  side  of  the  line. 

(d)  Control  of  motors  and  control 
systems.  (1)  Means  shall  be  proviued  in 
the  steering  gear  room  for  starting  and 
stopping  the  steering  gear  power  motors 
and  any  motors  that  are  part  of  the  pilot¬ 
house  control  system. 

(2)  Where  two  separate  and  inde¬ 
pendent  steering  control  systems  are  in¬ 
stalled,  the  means  of  switching  shall  be 
provided  in  the  pilothouse  to  select  the 
steering  control  system  which  is  to  be 
used  for  steering.  This  selection  shall  be 
accomplished  by  one  operating  handle 
but  the  switches  for  each  system  shall  be 
in  separate  enclosmes  or  shall  be  sepa¬ 
rated  by  suitable  fire-resistant  barriers. 
The  handle  shall  have  positions  for  “port 
control”,  “off”,  and  "starboard  control” 
with  such  an  arrangement  to  necessitate 
the  passing  through  the  “off”  position 
when  transferring  from  one  steering 
system  to  the  other. 

(3)  The  selecting  means  in  the  pilot¬ 
house  shall  be  so  arranged  that  the  steer¬ 
ing  gear  power  motor  for  the  steering 
system  selected  will  automatically  be 
started  if  not  already  running.  Any  an¬ 
cillary  device  necessary  to  activate  the 
selected  remote  means  for  controlling 
the  rudder  shall  be  automatically  oper¬ 
ated  upon  starting  the  steering  gear 
power  motor. 

(e)  Disconnecting  and  switching 
means.  (1)  The  steering  gear  power 
motors  and  control  sy^ems  shall  be 
connected  to  the  respective  steering  gear 
feeder  circuits  in  the  steering  gear  room. 
Separate  means  shall  be  provided  in  the 
steering  gear  room  for  disconnecting  the 
motor  and  control  systems  from  the 
power  source. 

(2)  If  a  means  of  transfer  is  provided 
in  the  steering  gear  room  so  arranged 
that  either  steering  gear  power  motor 
and  associated  control  system  can  be 
connected  to  either  of  the  two  steering 
gear  feeder  circuits,  interlocks  shall  be 
provided  to  prevent  both  steering  sys¬ 
tems  from  being  connected  to  the  same 
feeder  circuit  simultaneously. 

(f)  Indicating  and  alarm  systems  for 
steering  installations.  (1)  A  pilot  light 
for  each  steering  gear  power  motor  and 
each  auxiliary  motor  vital  to  the  control 
of  the  rudder  shall  be  provided  at  the 


propulsion  control  station,  and  other 
locations  if  desired,  to  indicate  when  the 
motors  are  energized. 

(2)  The  opening  of  a  steering  gear 
feeder  circuit  breaker  shall  automatically 
be  Indicated  at  the  propulsion  control 
station  by  the  sounding  of  an  audible 
alarm. 

(3)  The  opening  of  a  steering  gear 
feeder  circuit  fuse  shall  automatically  be 
indicated  in  the  wheelhouse  by  the 
sounding  of  an  audible  alarm. 

(4)  For  the  requirements  pertaining 
to  overload  indicating  lights  for  steering 
gear  motors,  see  paragraph  (c)  (2)  of 
this  section. 

Subpqrt  111.85 — Special  Require¬ 
ments  for  Tank  Vessels 
§  111.83—1  Application — TB/ALL. 

(a)  General.  The  requirements  of  this 
subpart  contain  special  requirements 
relative  to  electrical  installations  on  tank 
vessels.  Except  as  modified  by  this  sub¬ 
part  and  regulations  of  Subchapter  D  of 
this  chapter,  all  other  applicable  regula¬ 
tions  contained  in  this  Subchapter  J 
shall  also  apply  to  tank  vessels. 

(b)  Symbols.  The  vessels  and  services 
to  which  each  regulation  applies  are  in¬ 
dicated  by  letters  in  the  heading  of  the 
section  or  paragraph.  The  first  letter  or 
two  letters  indicates  the  type  of  vessel 
and  the  letter  or  letters  following  the 
oblique  line  indicates  the  waters  in  which 
such  vessels  may  operate.  The  letters  are 
described  as  follows: 

(1)  “T”  signifies  a  tank  ship. 

(2)  “B”  signifies  a  tank  barge  when  it 
precedes  an  oblique  line;  or  it  signifies 
service  on  bays,  soimds,  and  lakes  other 
than  the  Great  Lakes  when  it  follows  an 
oblique  line. 

(3)  “ALL”  signifies  service  on  all 
waters. 

(4)  “O”  signifies  service  on  ocean 
w'aters. 

(5)  “C”  signifies  service  on  coastw’ise 
waters. 

(6)  “L”  signifies  service  on  Great 
Lakes  waters. 

(7)  “R”  signifies  service  on  river 
waters. 

§  111.83—3  Definitions. 

(a)  General — TB/ALL.  Certain  terms 
used  in  this  subpart  are  defined  in  this 
section. 

(b)  Cargo — TB/ALL.  The  term  “car¬ 
go”  means  combustible  liquid,  fiammable 
liquid,  or  liquified  fiammable  gas  unless 
otherwise  stated. 

(c)  Cofferdam — TB/ALL.  The  term 
“cofferdam”  means  a  void  or  empty  space 
separating  two  or  more  compartments 
for  the  purpose  of  isolation  or  to  prevent 
the  contents  of  one  compartment  from 
entering  another  in  the  event  of  the  fail¬ 
ure  of  the  walls  of  one  to  retain  their 
tightness. 

(d)  Combustible  liquid — TB/ALL.  The 
term  “combustible  liquid”  means  any 
liquid  having  a  flashpoint  above  80“  F. 
(as  determined  from  an  open-cup  tester, 
as  used  for  test  of  burning  oils) .  Combus¬ 
tible  liquids  having  lethal  qualities  are 
those  having  the  characteristics  of  class 


“B”  or  “C”  poisons  are  defined  in  §§  146.- 
25-10  and  146.25-15  of  this  chapter.  In 
the  regulations  of  this  subchapter,  com¬ 
bustible  liquids  are  referred  to  by  grades, 
as  follows: 

(1)  Grade  D.  Any  combustible  liquid 
having  a  flashpoint  below  150“  F,  and 
above  80“  F. 

(2)  Grade  E.  Any  combustible  liquid 
having  a  flashpoint  of  150“  F.  or  above. 

(e)  Flashpoint — TB/ALL.  The  term 
“flashpoint”  indicates  the  temperature 
in  degrees  Fahrenheit  at  which  a  liquid 
gives  off  a  fiammable  vapor  when  heated 
in  an  open-cup  tester.  For  the  purpose  of 
the  regulations  in  this  subchapter,  flash¬ 
points  determined  by  other  testing  meth¬ 
ods  will  be  equivalent  to  those  determined 
with  an  open-cup  tester,  as  follows: 


Table  111.85-5(e)— Equivalent  Flashpoints 


Opon-cup 

Tap  closed- 

rensky^Martens 

tpstor 

cup  tester 

closed  tester 

(A.  S.  T.  M.) 

(A.  S.  T.  M.) 

°  F. 

o  p 

“  F. 

hO 

75 

150 

140 

(f)  Gas  free — TB/ALL.  The  term  “gas 
free”  means  free  from  dangerous  concen¬ 
trations  of  fiammable  or  toxic  gases. 

(g)  Flammable  liquid — TB/ALL.  The 
term  “fiammable  liquid”  means  any  liq¬ 
uid  which  gives  off  fiammable  vapors  (as 
determined  by  flashpoint  from  an  open- 
cup  tester,  as  used  for  test  of  burning 
oils)  at  or  below  a  temperature  of  80“  F. 
Flammable  liquids  having  lethal  quali¬ 
ties  are  those  having  the  characteristics 
of  class  “B”  or  “C”  poisons  as  defined  in 
§§  146.25-10  and  146.25-15  of  this  chap¬ 
ter.  Flammable  liquids  are  referred  to  by 
grades,  as  follows: 

(1)  Grade  A.  Any  fiammable  liquid 
having  a  Reid  ^  vapor  pressure  of  14 
pounds  or  more. 

(2)  Grade  B.  Any  fiammable  liquid 
having  a  Reid  *  vapor  pressure  under  14 
pounds  and  over  8*4  pounds. 

(3)  Grade  C.  Any  fiammable  liquid 
having  a  Reid*  vapor  pressure  of  8*4 
pounds  or  less  and  a  flashpoint  of  80“  F. 
or  below. 

(h)  Liquefied  flammable  gas — TB/ 
ALL.  The  term  “liquefied  fiammable  gas” 
means  any  fiammable  gas  having  a  Reid  * 
vapor  pressure  exceeding  40  pounds, 
which  has  been  liquefied. 

(i)  Tank  barge — B/ALL.  The  term 
“tank  barge”  means  any  tank  vessel  not 
equipped  with  means  of  self -propulsion. 

(j)  Tank  ship — T/ALL.  The  term 
“tank  ship”  means  any  tank  vessel  pro¬ 
pelled  by  power  or  sail. 

(k)  Tank  vessel — TB/ALL.  The  term 
“tank  vessel”  means  any  vessel  especially 
constructed  or  converted  to  carry  liquid 
bulk  cargo  in  tanks. 

(l)  Cargo  handling  room.  A  cargo 
handling  room  is  any  enclosed  space 
where  cargo  is  pumped,  compressed,  or 
processed.  Examples  of  cargo  handling 


1  American  Society  for  Testing  Materials 
Standard  D-323  (most  recent  revision). 
Method  of  Test  for  Vapor  Pressure  of  Pe¬ 
troleum  Products  (Reid  Method). 
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rooms  are  pumprooms,  compressor 
rooms,  and  cargo  valve  rooms. 

§  111.85-10  Special  requirements  for 
tank  vessels  contracted  for  on  or  after 
November  19,  1955— TB/ALL. 

(a)  Application.  The  requirements  of 
this  section  apply  to  all  tank  vessels  con¬ 
tracted  for  on  or  after  November  19, 
1955. 

(b)  General.  The  special  installation 
requirements  are  contained  in  §§  32.45-1 
and  38.15-15  of  this  chapter,  and,  in 
some  instances  and  to  some  degree,  are 
repeated  in  this  section  for  completeness 
of  ^is  subchapter. 

(1)  Cable  location.  Where  practicable, 
electric  cable  shall  be  located  well  in¬ 
board  from  the  sides,  preferably  along 
or  near  the  centerline,  to  reduce  the  risk 
of  injury  in  the  event  of  collision,  but  it 
shall  be  kept  clear  of  cargo  tank  open¬ 
ings.  Specific  additional  requirements  for 
cargo  pvunprooms  and  enclosed  spaces 
immediately  above  or  adjacent  to  cargo 
tanks  are  covered  in  paragraph  (c)  of 
this  section. 

(2)  Electrical  equipment  in  cargo 
tanks.  No  electrical  equipment  shall  bfr 
installed  in  cargo  tanks  except  approved 
intrinsically  safe  equipment  and  ap¬ 
proved  submergible  pumps.  The  installa¬ 
tion  of  submergible  pumps  shall  be  re¬ 
stricted  to  closed  tank  systems  such  as 
refrigerated  or  compressed  gas  tanks  and 
shall  comply  with  the  following; 

(i)  Provisions  shall  be  made  to  exclude 
air  from  the  tanks  containing  cargo  in 
either  vapor  or  liquid  phase.  The  pump 
motor  shall  be  deenergized  when  this 
condition  is  not  met. 

(ii)  A  liquid  level  sensing  device  shall 
be  provided  that  will  automatically  shut 
down  the  motor  and  sound  an  alarm  at  a 
predetermined  low  liquid  level.  The  alarm 
location  may  be  the  station  from  which 
cargo  handling  is  controlled  or  such  other 
location  outside  the  cargo  area  which  is 
acceptable  to  the  Commandant. 

(iii)  Details  of  the  power  cable,  tank 
penetrations,  and  cable  connection  to  the 
pump  motor  shall  be  submitted. 

(iv)  Means  for  positively  disconnect¬ 
ing  the  power  supply  between  the  switch¬ 
board  and  the  pump  motor  panels  shall 
be  provided:  i.e.,  disconnect  links,  lock- 
able  circuit  breakers,  etc. 

(3)  Electrical  equipment  in  secondary 
barrier  spaces.  No  electrical  equipment 
shall  be  installed  in  secondary  barrier 
spaces  except  for  approved  intrinsically 
safe  equipment  and  approved  submergi¬ 
ble  pumps  when  the  space  is  properly 
inerted. 

(4)  Explosion-proof  installations. 
Where  explosion-proof  equipment  is  re¬ 
quired.  the  equipment  and  installation 
thereof  shall  comply  with  §  111.80-5. 

(5)  Portable  equipment.  Illumination 
may  be  obtained  in  any  compartment  by 
the  use  of  approved  explosion-proof,  self- 
contained,  battery-fed  lamps.  Otherwise, 
no  portable  electrical  equipment  of  any 
type  shall  be  used  in  bulk  cargo  tanks, 
fuel  oil  tanks,  cargo  handling  rooms,  or 
^closed  spaces  immediately  above  or  ad¬ 
jacent  to  bulk  cargo  tanks  unless  all  the 
following  conditions  are  met: 


(i)  The  compartment  itself  is  gas  free. 

(ii)  The  compartments  adjacent  and 
diagonally  adjacent  are  either  (a)  gas 
free,  (b)  inerted,  (c)  filled  with  water, 
id)  contain  grade  E  liquid  and  are  closed 
and  secured,  or  (e)  are  spaces  in  which 
flammable  vapors  and  gases  normally  are 
not  expected  to  accumulate:  and, 

(iii)  All  other  compartments  of  the 
vessel  in  which  flammable  vapors  and 
gases  normally  may  be  expected  to  ac¬ 
cumulate  are  closed  and  secured. 

(c)  Installation  requirements  on  tank 
vessels  handling  grade  A,  B,  C.  or  D 
liquid  cargo.  The  requirements  of  this 
paragraph  apply  only  to  tank  vessels 
handling  grade  A,  B,  C,  or  D  liquid  cargo. 

(1)  Electrical  devices.  Power  de¬ 
vices,  switchboards,  distribution  panels, 
switches,  fuses,  and  other  circuit  inter¬ 
rupting  devices  shall  not  be  installed  in 
cargo  handling  rooms  nor  in  enclosed 
spaces  immediately  above  or  adjacent  to 
cargo  tanks.  Storage  batteries  shall  not 
be  located  in  cargo  handling  rooms. 

(2)  Lighting  of  cargo  handling  rooms 
and  certain  enclosed  spaces.  Lighting  for 
cargo  handling  rooms  and  enclosed 
spaces  immediately  above  or  adjacent  to 
cargo  tanks  shall  comply  with  either  of 
the  following: 

(i)  Cargo  handling  rooms  shall  be 
lighted  through  permanently  fixed  glass 
lenses  fitted  in  the  bulkhead  and/or  over¬ 
head.  Each  fixed  glass  lens  shall  be  of 
rugged  construction  and  arranged  to 
maintain  the  watertight  and  gastight  in¬ 
tegrity  of  the  structure.  The  fixed  glass 
lens  may  form  a  part  of  a  lighting  fixture 
if  all  the  following  conditions  are  com¬ 
plied  with:  (a)  No  means  of  access  to  the 
interior  of  the  fixture  from  the  cargo 
handling  room  is  provided;  (b)  the  fix¬ 
ture  is  vented  to  the  engineroom  or  a 
similar  nonhazardous  area;  (c)  the  fix¬ 
ture  is  wired  from  outside  the  cargo 
handling  room;  and  id)  the  maximum 
observable  temperature  on  the  cargo 
handling  room  surface  of  the  glass  lens 
based  on  an  ambient  temperature  of  40* 
C.  shall  not  exceed  180"  C, 

(ii)  Where  the  location  of  a  cargo 
handling  room  does  not  permit  the  light¬ 
ing  arrangement  of  subdivision  (i)  of 
this  subparagraph,  or  where  the  lighting 
arrangement  of  subdivision  (i)  of  this 
subparagraph,  if  used,  would  not  provide 
the  required  illumination,  approved 
explosion-proof  lighting  fixtures  may  be 
installed.  Specific  approval  by  the  Com¬ 
mandant  is  required  for  the  installation 
of  approved,  explosion-proof  lights 
associated  wiring  and  accessories. 

(3)  Lighting  of  enclosed  spaces.  Light¬ 
ing  of  the  enclosed  space  immediately 
above  or  adjacent  to  cargo  tanks  shall 
either  comply  with  the  requirements  of 
subparagraph  (1)  of  this  paragraph  ap¬ 
plicable  to  cargo  handling  rooms,  or  may 
be  effected  or  supplemented  by  means  of 
explosion-proof  fixtures  locate  in  these 
spaces. 

(4)  Cable.  Through  rims  of  electric 
cable,  regardless  of  how  they  may  be 
protected,  are  prohibited  in  cargo  han¬ 
dling  rooms  except  where  permitted  by 
§  111.80-8.  In  any  enclosed  space  im¬ 


mediately  above  or  adjacent  to  cargo 
tanks  other  than  cargo  handling  rooms, 
through  runs  of  electric  cable  are 
permitted. 

(5)  Weather  decks.  Motors,  their  con¬ 
trol  equipment,  and  other  electrical 
equipment  and  installations  located  on 
or  above  the  weather  decks  within  10 
feet  of  the  cargo  tank  openings,  cargo 
handling  room  doors  or  ventilation  out¬ 
lets,  or  cargo  tank  vent  terminations 
shall  be  explosion-proof.  Explosion-proof 
equipment  installed  in  locations  exposed 
to  the  weather  shall  be  waterproof  or 
shall  be  enclosed  in  watertight  housings, 
or  protected  against  the  entrance  of 
water  by  other  approved  means. 

(d)  Installation  requirements  on  tank 
vessels  handling  grade  E  liquid  cargo. 
The  requirements  of  this  paragraph 
apply  to  tank  vessels  handling  grade  E 
liquid  cargo  only. 

(1)  Electrical  installations.  There  are 
no  restrictions  in  regard  to  the  electrical 
installations  in  cargo  handling  rooms 
and  enclosed  spaces  of  tank  vessels 
carrying  only  grade  E  liquid  cargo,  ex¬ 
cept  that  storage  batteries  shall  not  be 
located  in  cai'go  handling  rooms. 

§  111.85—90  Special  requirements  for 
tank  vessels  constructed  prior  to  No¬ 
vember  19, 1955 — TB/ALL. 

(a)  General  installation  requirements 
for  tank  vessels  the  construction  or  con¬ 
version  of  which  teas  started  on  or  after 
November  10.  1936,  but  prior  to  Novem¬ 
ber  19,  1955. — (1)  Application.  The  re¬ 
quirements  of  this  paragraph  shall  apply 
to  all  tank  vessels  the  construction  or 
conversion  of  which  was  started  on  or 
after  November  10,  1936,  but  prior  to 
November  19,  1955. 

(2)  General.  The  electrical  installa- 
tioh  shall  be  in  compliance  with  this 
paragraph,  and  to  the  extent  that  such 
installation  is  not  covered  by  this  para¬ 
graph,  it  shall  be  at  least  equivalent  to 
the  Commandant’s  general  requirements. 

(3)  Existing  arrangements,  (i)  Exist¬ 
ing  arrangements,  materials,  and  facili¬ 
ties  previously  approved  will  be  con¬ 
sidered  satisfactory  so  long  as  they  are 
maintained  in  good  condition  to  the 
satisfaction  of  the  Officer  in  Charge,  Ma¬ 
rine  Inspection.  Minor  repairs  or  minor 
alterations  may  be  made  to  the  same 
standard  as  the  original  installation. 

(ii)  Any  major  change  in  the  electrical 
installation  or  any  conversion  shall  com¬ 
ply  with  the  requirements  of  §§  111.85-1 
and  111.85-10. 

(4)  Location  of  cables.  Where  practi¬ 
cable,  electrical  cable  is  to  be  located  well 
inboard  from  the  sides,  preferably  along 
or  near  the  centerline,  to  reduce  the  risk 
of  injury  in  the  event  of  collision,  but  it 
shall  be  kept  clear  of  cargo  tank  open¬ 
ings.  Except  where  grade  E  liquids  only 
are  involved,  feeders  shall  be  rim  as  far 
as  practicable  to  avoid  cargo  pump- 
rooms  and  enclosed  spaces  immediately 
adjoining  cargo  tanks. 

(5)  Cable  armor.  The  armor  on  all 
cables  shall  be  electrically  and  mechani¬ 
cally  continuous. 

(6)  Locations  of  circuit-interrupting 
devices.  Except  where  grade  E  liquids 
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only  are  involved,  switchboards,  distri¬ 
bution  panels,  switches,  fuses,  and  other 
current-interrupting  devices  shall  not  be 
fitted  in  cargo  pumprooms  or  enclosed 
spaces  inimediately  adjoining  cargo 
tanks. 

(7)  Portable  equipment.  Portable  ex¬ 
tension  cables  and  fittings  are  to  be  of 
an  approved  type. 

(8)  Overload  protection.  Main  distri¬ 
bution  circuits  shall  be  protected  against 
overload  by  circuit  breaking  devices,  the 
capacity  of  which  shall  be  marked  at 
each  such  device. 

(9)  Storage  batteries.  Storage  batteries 
shall  not  be  located  in  cargo  pumprooms. 
The  space  in  which  they  are  located 
shall  be  well  ventilated  and  they  shall 
be  protected  against  mechanical  and 
electrical  injury  including  short  circuit¬ 
ing  and  overloading.  Batteries  shall  be 
secured  against  movement  and  acid  bat¬ 
teries  shall  be  set  in  leadlined  trays  at 
least  3  inches  deep  of  at  least  4-pound 
sheet  lead. 

(10)  Installations  made  during  the 
Unlimited  National  Emergency.  Electri¬ 
cal  equipment  installed  during  the  Un¬ 
limited  National  Emergency  as  defined 
in  §  110.25-5  of  this  subchapter  and  not 
complying  with  the  requirements  of  the 
regulations  in  this  subchapter  may  be 
continued  in  service  if  found  to  be  sat¬ 
isfactory  by  the  Commandant  for  the 
purpose  intended. 

(11)  Portable  equipment.  When  the 
vessel  is  not  gas  free,  no  portable  elec¬ 
trical  equipment  shall  be  used  in  the 
cargo  or  fuel  oil  tanks,  the  cargo  pump- 
rooms  or  any  enclosed  space  immediately 
above  or  adjacent  to  the  bulk  cargo 
tanks,  except  as  permitted  by  §  111.80-5. 

(b)  Cargo  pumprooms  and  enclosed 
spaces  of  tank  vessels  constructed  on  or 
after  July  1,  1951,  but  prior  to  November 
19,  1955 — (1)  Application.  The  require¬ 
ments  of  this  paragraph  shall  apply  to 
cargo  pumprooms  and  enclosed  spaces 
immediately  above  the  bulk  cargo  tanks 
of  all  tank  vessels  carrying  Grade  A, 
B,  C,  or  D  liquid  cargo  the  construc¬ 
tion  or  conversion  of  which  vessels  was 
started  on  or  after  July  1, 1951,  but  prior 
to  November  19,  1955.  There  are  no  spe¬ 
cial  restrictions  in  regard  to  the  electri¬ 
cal  installations  in  cargo  pumprooms  and 
enclosed  spaces  of  tank  vessels  carrying 
only  Grade  E  liquid  cargo. 

(2)  Equipment.  No  electric  lighting  or 
power  circuit-interrupting  or  power  de¬ 
vices  shall  be  installed  in  pumprooms  or 
enclosed  spaces  immediately  above  the 
bulk  cargo  tanks.  Through  runs  of  elec¬ 
trical  cable  are  permitted. 

(3)  Lighting.  Lighting  of  pumprooms 
or  the  enclosed  spaces  immediately  above 
the  bulk  cargo  tanks  shall  be  effected  by 
means  of  approved  explosion-proof  or 
magazine  type  lighting  fixtures.  When 
the  vessel  is  not  gas  free  no  portable 
lighting  equipment  shall  be  used  except 
as  permitted  by  §  111.80-5. 

(c)  General  cargo  spaces  of  tank 
vessels  constructed  on  or  after  July  1, 
1951,-  but  prior  to  November  19,  1955. 
Regardless  of  location,  general  cargo 
spaces  of  tank  vessels  carrying  Grade  E 
liquid  cargo  only  and  constructed  on  or 


after  July  1,  1951,  but  prior  to  No¬ 
vember  19,  1955,  shall  have  no  special 
restrictions  in  regard  to  electrical 
installations. 

(d)  Cargo  pumprooms  and  enclosed  . 
spaces  of  tank  vessels  constructed  on  or 
after  November  10,  1936,  but  prior  to 
July  1,  1951. — (1)  Application.  The  re¬ 
quirements  of  this  paragraph  shall  apply 
to  cargo  pumprooms  for  Grade  A,  B,  C, 
or  D  liquid  and  to  enclosed  spaces  re¬ 
quired  to  segregate  Grade  A,  B,  C,  or  D 
liquid  cargo  tanks  from  other  spaces,  all 
on  tank  vessels  the  construction  or  con¬ 
version  of  which  was  started  on  or  after 
November  10,  1936,  and  prior  to  July  1, 
1951. 

-  (2)  Winnfif.  Wiring  is  to  be  leaded  and 
armored  and  shall  be  run  through  ap¬ 
proved  gastight  fittings  having  stuffing 
glands  at  inlets  and  outlets. 

(3)  Boxes.  Joints  in  wiring  shall  be 
made  only  in  wiring  appliances,  such  as 
junction  boxes,  outlet  boxes,  etc.,  and 
such  boxes  shall  be  completely  metallic 
and  shall  be  gastight. 

(4)  Lighting  fixtures.  Lighting  fixtures 
shall  be  of  approved  type. 

(5)  Motors.  Electric  motors  shall  be  of 
approved  type  either  totally  enclosed  or 
ventilated  to  the  atmosphere  by  suction 
and  discharge  air  ducts.  Separately 
ventilated  motors  are  to  have  pressure 
type  ventilation  and  shall  be  arranged 
with  an  automatic  shutoff  to  open  the 
circuit  when  the  ventilating  fan  motor 
stops.  The  system  is  to  be  so  interlocked 
that  the  pump  motor  cannot  be  started 
prior  to  a  circulation  of  air.  The  air  ducts 
are  to  lead  to  and  from  the  atmosphere 
outside  the  pumproom  and  are  to  termi¬ 
nate  not  less  than  3  feet  above  the  deck 
and  not  less  than  6  feet  from  any  cargo 
tank  vent.  (See  §  32.60-20  of  this 
chapter.) 

(e)  General  installation  requirements 
for  tank  vessels  the  construction  or  con¬ 
version  of  which  was  started  prior  to 
November  10,  1936 — (1)  Application. 
The  requirements  of  this  paragraph  shall 
apply  to  all  steel  hull  tank  vessels  the 
construction  or  conversion  of  which  was 
started  prior  to  November  10,  1936. 

(2)  General  requirements.  The  elec¬ 
trical  installation  shall  be  maintained  in 
a  safe  and  in  a  good  mechanical  condi¬ 
tion,  and  shall  comply  with  the  regula¬ 
tions  in  effect  when  the  vessel  was  built, 
or  to  the  requirements  of  a  recognized 
classification  society.  Any  major  change 
in  the  electrical  installation  or  any  con¬ 
version  shall  comply  with  the  require¬ 
ments  covered  by  §§  111.85-1  and 
111.85-10. 

(3)  Pumprooms  and  enclosed  spaces. 
The  electrical  installation  in  pumprooms 
and  enclosed  spaces  immediately  adjoin¬ 
ing  cargo  tanks  (except  in  pump-engine 
rooms  as  provided  in  §  32.70-20  of  this 
chapter)  of  steel  hull  tank  vessels  han¬ 
dling  Grade  A,  B,  C,  or  D  products  shall 
be  made  to  comply  with  §§  111.50-1, 
111.50-15,  111.60-5,  111.85-10(b)  (1)  and 
(2)  and  111.85-90(a)  (2)  and  (9),  (b), 
and  (d),  to  the  extent  that  the  changes 
required  are,  in  the  opinion  of  the  Officer 
in  Charge,  Marine  Inspection,  necessary 
in  the  interest  of  safety. 


(4)  Portable  equipment.  When  the 
vessel  is  not  gas  free,  no  portable  elec¬ 
trical  equipment  shall  be  used  in  the 
cargo  or  fuel  oil  tanks,  the  cargo  pump- 
rooms,  or  any  enclosed  space  immediately 
above  or  adjacent  to  the  bulk  cargo 
tanks,  except  that  lighting  in  these  spaces 
may  be  effected  by  the  use  of  approved 
explosion-proof  self-contained,  battery- 
fed  lamps. 

Subpart  111.90 — Electrical  Equipment 

and  Installations  on  Vessels  Con¬ 
tracted  for  Prior  to  November  19, 

1952  ^ 

§  111.90—1  Crneral. 

The  electrical  installations  on  existing 
vessels  shall  be  maintained  in  good  elec¬ 
trical  and  mechanical  condition  to  the 
satisfaction  of  the  Office  in  Charge, 
Marine  Inspection. 

§  111.90—5  Major  alterations. 

Major  alterations  and  major  exten¬ 
sions  to  electrical  installations  on  exist¬ 
ing  vessels  shall  be  made  to  the  same 
standard  as  required  for  new  vessels. 
Minor  repairs  and  minor  alterations  may 
be  made  to  the  same  standard  as  the 
original  installation  as  described  in 
§§  111.85-90,  111.90-10,  111.90-15,  111.90- 
20,  and  111.90-25.  In  no  case  will  a 
greater  departure  from  the  standards  of 
this  subchapter  be  permitted  than 
presently  exist. 

§  111.90—10  Vessels  eontraeted  for  prior 
to  July  2,  1937. 

(a)  Except  as  otherwise  provided  for 
tank  vessels  in  §  111.85-90,  the  installa¬ 
tion  on  vessels  contracted  for  between 
June  30,  1928,  and  July  1, 1937,  inclusive, 
using  electricity  for  any  purpose,  shall 
be  in  keeping  with  the  best  modern 
practice. 

(b)  Except  as  otherwise  provided  for 
tank  vessels  in  §  111.85-90,  the  changes 
or  alterations  in  the  electrical  installa¬ 
tions  on  vessels  contracted  for  prior  to 
June  30,  1928,  shall  be  in  accordance 
with  the  requirements  of  this  section. 

§111.90—15  Vessels  eonlraelod  for  lie- 
tw<*en  July  2,  1937,  and  Januarv  1, 
1939. 

Except  as  otherwise  provided  for  tank 
vessels  in  §  111.85-90,  the  electrical  in¬ 
stallation  on  vessels  contracted  for  be¬ 
tween  July  2,  1937,  and  January  1,  1939, 
inclusive,  shall  be  in  accordance  with  the 
“Recommended  Practice  for  Electrical 
Installations  on  Shipboard,”  AIEE 
Standard  No.  45,  October  1930,  as  pub¬ 
lished  by  the  American  Institute  of  Elec¬ 
trical  Engineers. 

§  111.90—20  Vessels  eonlraeted  for  be- 
Iwoen  January  2,  1939,  and  June  1, 
1941. 

Except  as  otherwise  provided  for  tank 
vessels  in  §  111.85-90,  the  electrical  in¬ 
stallation  on  vessels  contracted  for  be¬ 
tween  January  2,  1939,  and  June  1,  1941, 
inclusive,  shall  be  in  accordance  with  the 
“Recommended  Practice  for  Electrical 
Installations  on  Shipboard,”  AIEE 
Standard  No.  45,  December  1938,  as  pub¬ 
lished  by  the  American  Institute  of  Elec¬ 
trical  Engineers. 
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§  111.90— 2S  Vessels  conlraeled  for  be¬ 
tween  June  2,  1941,  and  Novem¬ 
ber  18, 1952. 

(a)  Except  as  otherwise  provided  for 
tank  vessels  in  §  111.85-90,  the  electrical 
installation  on  vessels  contracted  for  be¬ 
tween  June  2,  1941,  and  November  18, 
1952,  inclusive,  shall  be  in  accordance 
with  the  “Recommended  Practice  for 
Electrical  Insta  Nations  on  Shipboard,” 
AIEE  Standard  No.  45,  July  1940,  as  pub¬ 
lished  by  the  American  Institute  of  Elec¬ 
trical  Engineers. 

(b)  Except  as  otherwise  provided  for 
tank  vessels  in  §  111.85-90,  the  specifica¬ 
tion  covering  electrical  installations 
titled  “United  States  Coast  Guard,  Mer¬ 
chant  Marine  Inspection,  Specification 
for  Electrical  Installations  oft  Merchant 
Vessels,”  dated  August  31,  1944,  revised 
March  6,  1945,  is,  during  the  Unlimited 
National  Emergency,  applicable  as  alter¬ 
native  provisions  to  those  contained  in 
this  section  for  vessels  the  contract  for 
the  construction  of  which  was  signed 
prior  to  September  2, 1945. 

•  (c)  Except  as  otherwise  provided  for 

tank  vessels  in  §  111.85-90,  those  parts 
of  the  specification  covering  electrical  in¬ 
stallations  titled  “United  States  Coast 
Guard,  Merchant  Marine  Inspection, 
Specification  for  Electrical  Installations 
on  Merchant  Vessels,”  dated  Au^t  31, 
1944,  revised  March  6,  1945,  specified  in 
paragraphs  1,  4,  and  5,  thereof  relating 
to  electric  cable,  are,  during  the  Unlim¬ 
ited  National  Emergency,  applicable  as 
alternative  provisions  to  those  contained 
in  this  Section  for  vessels  the  contract 
for  the  construction  of  which  was  signed 
on  and  after  September  2, 1945. 


PART  112— EMERGENCY  LIGHTING 
AND  POWER  SYSTEM 

Subpart  112.05 — General 
Requirements 

24.  Section  112.05-10  is  amended  by 
redesignating  paragraph  (b)  as  (c),  re¬ 
designating  paragraph  (c)  as  (d)  and  by 
adding  a  new  paragraph  (b),  to  read  as 
follows: 

§112.05—10  Emergency  lights. 

* 

(b)  Emergency  lighting  feeders. 

(1)  For  vessels  provided  with  firescreen 
bulkheads  forming  fire  zones,  at  least  one 
emergency  Ughting  feeder  shall  be  pro¬ 
vided  to  supply  only  the  emergency 
lights  between  two  adjacent  main  verti¬ 
cal  fire  zone  bulkheads.  The  emergency 
lighting  feeder  shall  be  separated  as 
widely  as  possible  from  any  general  light¬ 
ing  feeder  supplying  the  same  space. 

(2)  On  vessels  fitted  with  an  auto¬ 
matic  emergency  lighting  and  power  sys¬ 
tem,  a  separate  emergency  lighting 
feeder  shall  be  provided  for  emergency 
lights  located  in,  or  controlled  from,  the 
wheelhouse.  A  distribution  panel  for 


these  hghts  with  a  fused  switch  or  circuit 
breaker  for  each  branch  circuit  shall  be 
provided.  Circuits  to  nagivation  lights 
not  controlled  by  the  navigation  light 
panel,  signal  lights,  and  emergency 
lights  on  open  decks,  wheelhouse,  chart- 
room,  and  fire  control  room  shall  be  sup¬ 
plied  from  this  wheelhouse  distribution 
panel.  The  supply  to  the  navigation  light 
indicator  panel  shall  be  either  a  sepa¬ 
rate  circuit  from  the  emergency  switch¬ 
board  or  a  through  feed,  without  switch 
or  overcurrent  protection,  from  the 
feeder  supplying  the  wheelhouse  emer¬ 
gency  lighting  panel.  For  overcurrent 
protection  of  the  feeder  supplying  a 
navigation  light  panel  see  §  111.75-15(g) 
(2)  (ii)  of  this  chapter. 

(3)  On  vessels  provided  with  both  a 
temporary  and  a  final  emergency  light¬ 
ing  source  of  supply,  a  separate  feeder 
to  the  wheelhouse  shall  be  provided  for 
the  lifeboat  floodlights.  This  feeder  shall 
supply  a  distribution  panelboard  having 
a  fused  switch  or  circuit  breaker  for  each 
brand  circuit.  This  feeder  may  be  con¬ 
nected  to  the  final  emergency  lighting 
source  of  supply.  On  vessels  without  a 
temporary  source  of  supply,  these  lights, 
when  provided,  may  be  supplied  by  the 
same  feeder  as  other  emergency  lights 
controlled  from  the  wheelhouse. 

«  «  •  •  « 
Subpart  112.15 — Emergency  Loads 

25.  Section  112.15-1  (g)  is  revised  to 
read  as  follows : 

§  112.15—1  Temporary  Emergency 
Source  Loads. 

***** 

(g)  One  or  more  lights  in  galleys,  pan- 
tries,  steering  gear  rooms,  emergency 
power  rooms,  chartroom,  wheelhouse, 
mess  rooms,  and  recreation  rooms : 
***** 

26.  Section  112.15-5(e)  is  revised  to 
read  as  follows: 

§  112.15—5  Final  Emergency  Source 
Loads. 

***** 

(e)  One  of  the  bilge  pumps,  if  depend¬ 
ent  upon  the  emergency  generator  for 
its  source  of  i>ower  to  comply  with  Part 
56  of  this  chapter. 

***** 
Subpart  112.50 — Emergency  Diesel- 
Engine-Driven  Generator  Sets 
§112.50—1  [Amended] 

27.  Section  112.50-1  (a)  is  amended  by 
changing  the  words  in  the  seventh  sen¬ 
tence  reading  “release  of  carbon  dioxide” 
to  “operation  of  the  fixed  carbon  dioxide 
system”. 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4417a,  as  amended,  R.S.  4491, 
as  amended,  sec.  3,  70  Stat.  152,  sec.  6(b)  (1) , 
80  Stat.  937;  46  U.S.C.  375,  416,  391a,  489, 
390b,  49  U.S.C.  1655(b)(1);  49  CFR  1.46(b) 
(35  F.R.  4959) ) 


PART  113— COMMUNICATION  AND 
ALARM  SYSTEMS  AND  EQUIPMENT 

Subpart  113.10 — Automatic  Fire 
Detecting  and  Alarm  System 

28.  Section  113.10-5(a)  is ‘revised  to 
read  as  follows: 

§113.10—5  General  requirements. 

(a)  Fire  alarm  annunciators,  power 
supply,  fire  detectors,  test  stations,  and 
vibrating  bells  shall  be  of  a  type  ap¬ 
proved  by  the  Commandant,  U.S.  Coast 
Guard.  Systems  installed  on  vessels 
contracted  for  on  or  after  November  19, 
1959,  shall  meet  the  requirements  of 
Subpart  161.002  of  this  chapter  in  effect 
on  the  date  of  contracting. 

*  ♦  *  *  « 

Subpart  113.25 — General  Alarm 
Systems 

29.  Section  113.25-10  is  amended  by 
revising  paragraphs  (a)  (3)  (ii)  and  (iv) 
and  (c)(1)  to  read  as  follows: 

§113.25—10  General  requirements, 

(a)  •  •  • 

(3)  *  •  * 

(ii)  Duplicate  storage  batteries  so 
connected,  in  combination  with  a  manual 
two-position  transfer  switch  (having  no 
OFF  position),  that  one  battery  will  be 
charged  while  the  other  battery  is  avail¬ 
able  for  furnishing  power  to  the  system. 
Control,  indicator,  and  alarm  loads  may 
be  supplied  from  these  batteries.  Each  of 
the  two  storage  batteries  shall  have  suffi¬ 
cient  capacity  to  supply  the  general 
alarm  system  continuously  for  a  period 
of  at  least  4  hours  and  to  supply  all  other 
connected  loads  at  normal  expected  de¬ 
mand  for  a  period  of  at  least  1  week  and 
at  maximum  expected  demand  for  a 
period  of  at  least  8  hours  without  being 
recharged. 

***** 

(iv)  A  circuit  from  an  interior  com¬ 
munication  switchboard,  the  interior 
communication  switchboard  being  sup¬ 
plied  by  duplicate  storage  batteries  so 
connected,  in  combination  with  a  manual 
two-position  transfer  switch  (having  no 
OFF  position),  that  one  battery  will  be 
charged  while  the  other  battery  is  avail¬ 
able  for  furnishing  power  to  the  switch¬ 
board.  The  interior  communication  bat¬ 
teries  shall  each  be  of  sufficient  capacity 
to  supply  without  recharging  the  general 
alarm  system  continuously  for  a  period 
of  4  hours  and  to  supply  all  other  con¬ 
nected  loads  at  normal  expected  demand 
for  a  period  of  at  least  1  week  and  at 
maximum  expected  demand  for  a  period 
of  at  least  8  hours. 

***** 

(c)  Location  of  general  alarm  bells. 
(1)  General  alarm  bells  shall  be  so  dis¬ 
tributed  throughout  passengers’  and 
crew’s  quarters  in  such  number  and  in 
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such  a  manner  as  to  obtain  in  each  room 
with  the  door  closed  either: 

(i)  A  sound  level  of  not  less  than  75 
decibels  relative  to  0.0002  microbar  at 
1,000  hertz  (zero  db) ;  or 

(ii)  A  sound  level  of  6  decibels  above 
the  ground  noise  level  existing  when  the 
vessel  is  underway  in  moderate  weather, 
whichever  is  the  higher. 

*  »  *  ♦  « 

30.  Part  113  is  amended  by  deleting 
Subparts  113.55  and  113.60. 

(R.S.  4405,  as  amended,  R.S.  4462,  as 

amended,  R.S.  4417a,  as  amended,  R.S.  4491, 
as  amended,  sec.  3,  70  Stat.  152,  sec.  6(b)  (1), 
80  Stat.  937;  46  U.S.C.  375,  416,  391a,  489, 
390b,  49  U.S.C.  1655(b)(1):  49  CFR  1.46(b) 
(35  F.R.  4959) ) 


Subpart  146.19 — Detailed  Regula¬ 
tions  Governing  Radioactive  Ma¬ 
terials 

§  146.19—25  [Amended] 

32.  Section  146.19-25(a)  (3)  is  amended 
by  deleting  subdivision  (iii)  and  by 
changing  or”  to  in  subdivision  (ii) . 

Subpart  146.20 — Detailed  Regula¬ 
tions  Governing  Explosives 

§  146.20—100  [Amended] 

33.  Section  146.20-100  is  amended  as 
follows: 

(a)  In  column  1  in  proper  alphabetical 
sequenei  in  the  list  of  articles  included 
in  “High  explosives  (in  dry  condition)” 
the  following  is  added: 

Ammonium  perchlorate  particle  size  15  mi¬ 
crons  and  less. 

(b)  In  column  4  for  the  item  “High  ex¬ 
plosives  (in  dry  condition)  ”  the  following 
is  deleted: 

Fiber  drums  (DOT-21A,  21B)  not  over  200 
lb.  net  wt. 

(c)  In  column  2  for  the  article  “Jet 
thrust  units  (jato).  Class  A  explosives” 
the  entries  wliich  read : 

DOT  regulations  require  that  igniters  must 
not  be  shipped  assembled  in  the  \mits  un¬ 
less  shipped  by,  for,  or  to  the  Departments 
of  the  Army,  Navy,  or  Air  Force  of  the  U.S. 
Government. 

Jet  thrust  units  or  rocket  motors  may  be 
packed  in  the  same  outside  shipping  con¬ 
tainer  with  their  separately  packaged  ig¬ 
niters  or  Igniter  components  when  these 
containers  are  approved  by  the  DOT  or  are 
of  approved  military  specifications  com¬ 
plying  with  §  146.02 -8(a). 


SUBCHAPTER  N — DANGEROUS  CARGOES 
PART  146 — TRANSPORTATION  OR 
STORAGE  OF  EXPLOSIVES  OR 
OTHER  DANGEROUS  ARTICLES  OR 
SUBSTANCES,  AND  COMBUSTIBLE 
LIQUIDS  ON  BOARD  VESSELS 

Subpart  146.04 — List  of  Explosives  or 
Other  Dangerous  Articles  Contain¬ 
ing  the  Shipping  Name  or  Descrip¬ 
tion  of  Articles  Subject  to  the  Regu¬ 
lations  in  This  Subchapter 
§  146.04—5  [Amended] 

31.  Section  146.04-5  is  amended  by 
adding  in  proper  alphabetical  sequence 
and  deleting  certain  items  as  follows: 


are  revised  to  read  as  follows: 

Jet  thrust  units.  Class  A  explosives  or  rocket 
motors.  Class  A  explosives,  must  not  be 
shipped  with  igniters  assembled  therein 
unless  shipped  by,  for,  or  to  the  Depart¬ 
ment  of  the  Army,  the  Department  of  the 
Navy,  or  the  Department  of  the  Air  Force. 
Jet  thrust  units  Class  A  explosives  or  rocket 
motors.  Class  A  explosives,  may  be  pack¬ 
aged  in  the  same  outside  packaging  with 
their  separately  packaged  igniters  (or  ig¬ 
niter  components).  Class  A,  B,  or  C  explo¬ 
sives  only  in  packagings  approved  by  the 
Commandant,  U.S.  Coast  Guard  or  ap¬ 
proved  military  specifications  complying 
with  DOT  regulations. 

§  146.20-200  [Amended] 

34.  Section  146.20-200  is  amended  as 
follows: 

(a)  The  following  changes  are  made 
for  the  article  “Jet  thrust  units  (jato), 
Class  B  explosives”: 

(1)  In  column  2  the  entries  which 
read: 

Jet  thrust  units  or  rocket  motors  may  be 
packed  in  the  same  outside  shipping  con¬ 
tainer  with  their  separately  packaged 
igniters  or  igniter  components  when  these 
containers  are  approved  by  the  DOT  or  are 
of  approved  military  specifications  com¬ 
plying  with  §  146.02-8(a). 

Igniters  must  not  be  shipped  assembled  in 
the  units  unless  shipped  by,  for,  or  to  the 
Departments  of  the  Army,  Navy,  and  Air 
Force  of  the  United  States  Government. 
Each  outside  package  must  be  plainly  marked 
“JET  THRUST  UNIT,  CLASS  B  EXPLO¬ 
SIVES”,  “ROCKET  MOTOR,  CLASS  B 
EXPLOSIVES”,  “IGNITERS,  JET  THRUST, 
CLASS  B  EXPLOSIVES”,  “IGNITERS, 
ROCKET  MOTOR,  CLASS  B  EXPLO¬ 
SIVES”,  as  appropriate. 


are  revised  to  read  as  follows: 

Jet  thrust  units.  Class  B  explosives,  or  rocket 
motors.  Class  B  explosives,  must  not  be 
shipped  by,  for,  or  to  the  Department  of 
the  Army,  the  Department  of  the  Navy,  or 
the  Department  of  the  Air  Force. 

Jet  thrust  units.  Class  B  explosives,  or  rocket 
motors.  Class  B  explosives,  may  be  packaged 
in  the  same  outside  packaging  with  their 
separately  packaged  igniters  (or  igniter 
components).  Class  A,  B  or  C  explosives, 
only  in  packagings  approved  by  the  Com¬ 
mandant,  U.S.  Coast  Guard  or  approved 
military  specifications  complying  with  49 
CFR  173.7(a). 

(2)  In  column  4  the  entry  which 
reads: 

Authorized  only  for  igniters.  Class  B  explo¬ 
sives:  Wooden  boxes  (DOT-15B)  not  over 
200  lb.  gr.  wt.  Flberboard  boxes  (DOT-23P) 
WIC,  not  over  75  lb.  gr.  wt. 

is  revised  to  read  as  follows: 

Wooden  boxes  (DOT-15B).  Authorized  only 
for  igniters,  jet  thrust.  Class  B  explosives, 
or  igniters,  rocket  motor.  Class  B  explo¬ 
sives. 

Fiberboard  boxes  (DOT-23F).  Authorized 
only  for  Igniters,  jet  thrust.  Class  B  explo¬ 
sives;  igniters,  rocket  motor.  Class  B  explo¬ 
sives;  or  starter  cartridges,  jet  engine.  Class 
B  explosives.  Items  must  be  packaged  in 
tightly  closed  inside  fiberboard  boxes  (at 
least  200-pound  test  (MiUlen  or  Cady) )  or 
metal  containers.  Starter  cartridges,  jet 
engine,  must  have  igniter  wires  short- 
circuited  when  packed  for  shipment. 

§  146.20-300  [Amended] 

35.  Section  146.20-300  is  amended  by 
adding  the  following: 

(a)  In  column  1,  in  proper  alphabetical 
sequences. 

Cartridges,  practice  ammunition. 

In  column  2, 

“Cartridges,  practice  ammunition”  means  a 
metal  cartridge  case  containing  a  primer, 
a  propelling  charge  of  not  more  than  500 
grains  of  propellant  powder  and  solid 
projectile  or  a  projectile  containing  a 
smoke  spotting  charge. 

Each  outside  package  shall  be  plainly 
marked:  “Cartridges,  Practice  Ammuni¬ 
tion.” 

Cartridges,  practice  ammunition  must  be 
packaged  in  pasteboard  or  other  inside 
boxes,  or  in  partitions  designed  to  fit 
snugly  in  the  outside  packaging,  or  must 
be  packed  in  metal  clips.  The  partitions 
and  metal  clips  must  be  so  designed  as  to 
protect  the  primers  from  accidental  Injury: 
the  inside  boxes,  partitions,  and  metal 
clips  must  be  packaged  in  securely  closed 
strong  outside  wooden  or  fiberboard  boxes 
or  metal  packagings. 

In  column  4, 

Stowage: 

“On  deck  in  open.” 

“On  deck  undercover." 

“Tween  decks  readily  accessible." 

“Under  deck  away  from  heat.” 

Outside  Containers: 

Wooden  boxes  WIC.  . 

Fiberboard  boxes  WIC. 

Metal  packaging. 


Article 

Classed  as  — 

Label 

re<iuircd 

ITEMS  ADDED 

Ammonium  perchlorate  particle  size  IS  miaons  and  less  (see  high  eiplosites) . 

Ammonium  perchlorate  particle  size  greater  than  IS  microns  (see  Pfchlorates) . 

Benzene  phosphorus  dichlorlde. . 

Benzene  phosphorus  thiodichloride . 

. Expl.  A . 

. Oxy.  M . 

. Cor.  L . 

. Cor.  L . 

.  Yellow. 

.  White. 

.  White. 

...  .  Cof.  L 

White. 

.  White. 

ITEMS  DELETED 

Ammonium  perchlorate  (see  Perchlorates) . . . 

. Oxy.  M . 

.  Yellow. 
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When  packed  with  nonexplosive  or  nonln- 
flammable  articles,  or  with  small  arms 
primers  or  percussion  caps  in  quantity  not 
to  exceed  5  pounds,  the  following  weight 
limitations  apply: 

Wooden  boxes,  not  over  75  lb.  net  wt. 

Flberboard  boxes,  not  over  65  lb.  gr.  wt. 

Strong  outside  wooden  boxes,  flberboard 
boxes  or  metal  packaging  with  ammunition 
contained  in  metal  clips,  in  partitions  de¬ 
signed  to  fit  snugly  in  the  outside  pack¬ 
aging  or  in  pasteboard  or  other  inside 
boxes. 

In  column  5, 
stowage: 

“On  deck  undercover.” 

“Tween  decks  readily  accessible.” 

Outside  Containers: 

Wooden  boxes  WIC. 

Flberboard  boxes  WIC. 

Metal  packaging. 

When  packed  with  nonexplosive  or  nonin¬ 
flammable  articles,  or  with  smaU  arms 
primers  or  percussion  caps  in  quantity  not 
to  exceed  5  pounds,  the  following  weight 
limitations  apply: 

Wooden  boxes,  not  over  75  lb.  net  wt. 

Flberboard  boxes,  not  over  65  lb.  gr.  wt. 
Strong  outside  wooden  boxes,  flberboard 
boxes  or  metal  packaging  with  ammunition 
contained  in  metal  clips,  in  partitions  de¬ 
signed  to  fit  snugly  In  the  outside  pack¬ 
aging  or  in  pasteboard  or  other  inside 
boxes. 

In  column  6, 

Ferry  stowage  (AA) 

Outside  Containers: 

Wooden  boxes  WIC. 

Flberboard  boxes  WIC. 

Metal  packaging. 

When  packed  with  nonexplosive  or  nonin¬ 
flammable  articles,  or  with  small  arms 
primers  or  percussion  caps  In  quantity  not 
to  exceed  5  pounds,  the  following  weight 
limitations  apply: 

Wooden  boxes,  not  over  75  lb.  net  wt. 
Flberboard  boxes,  not  over  65  lb.  gr.  wt. 

Strong  outside  wooden  boxes,  flberboard 
boxes,  or  metal  packaging  with  ammuni¬ 
tion  contained  In  metal  clips,  in  partitions 
designed  to  fit  snugly  in  the  outside  pack¬ 
aging  or  in  pasteboard,  or  other  inside 
boxes. 

In  column  7, 

Ferry  stowage  (BB) 

Outside  Containers: 

Wooden  boxes  WIC. 

Flberboard  boxes  WIC. 

Metal  packaging. 

When  packed  with  nonexplosive  or  nonin¬ 
flammable  articles,  or  with  small  arms 
primers  or  percussion  caps  in  quantity  not 
to  exceed  6  pounds,  the  following  weight 
limitations  apply: 

Wooden  boxes,  not  over  75  lb.  net  wt. 
Flberboard  boxes,  not  over  65  lb.  gr.  wt. 
Strong  outside  wooden  boxes,  flberboard 
boxes,  or  metal  packaging  with  ammuni¬ 
tion  contained  in  metal  clips,  in  partitions 
designed  to  fit  snugly  in  the  outside  pack¬ 
aging  or  in  pasteboard  or  other  inside 
boxes. 

Subpart  146.22 — Detailed  Regula¬ 

tions  Governing  Inflammable  Solids 
and  Oxidizing  Materials 
§  146.22-200  [.4mended] 

36.  Section  146.22-200  is  amended  by 
adding  after  the  article  “Ammonium  per¬ 
chlorate,”  listed  under  Perchlorates,  in 
column  1,  the  following  words:  “particle 
size  greater  than  15  microns." 


Subpart  146.23 — Detailed  Regula¬ 
tions  Governing  Corrosive  Liquids 
§  146.23-100  [Amended] 

37.  Section  146.23-100  Is  amended  by 
adding  the  following: 

(a)  In  column  1,  in  proper  alphabetical 
sequence. 

Benzene,  phosphorus  dichloride. 

In  column  2, 

Highly  reactive  colorless  liquid  melting  pt. 

Boiling  pt.  224.6”C. 

Specific  gravity  1.315 
Vapor  density  6.2 

Stable  in  common  inert  organic  solvents; 
fumes  in  air;  hydrolyzes  in  water.  Handle 
with  caution. 

In  column  3, 

White. 

In  column  4, 
stowage; 

“On  deck  protected.” 

“On  deck  undercover.” 

Outside  Containers: 

Same  outside  containers  as  authorized  for 
corrosive  liquids,  n.o.s.  in  addition  to 
the  following: 

Tank  cars  complying  with  DOT  regulations 
(trainships  only) 

Motor  vehicle  tank  trucks  complying  with 
DOT  regulations  (trailerships  and  train- 
ships  only) 

In  column  5, 

Not  permitted. 

In  column  6, 

Not  permitted. 

In  column  7, 

Not  permitted. 

(b)  In  column  1,  in  proper  alphabeti¬ 
cal  sequence. 

Benzene,  phosphorus  thiodichloride. 

In  column  2, 

A  colorless  liquid  which  fumes  a  little  in  air. 
Boiling  pt.  205’‘C.  at  130  mm  Hg 
Mol.  wt.  211 

Density  1.376  at  20’>/13<‘C. 

Vapor  density  7.3 

Dangerous  when  heated  to  decomposition  or 
on  contact  with  acid  or  acid  fumes,  emits 
highly  toxic  fumes  of  chlorides  and  oxides 
of  phosphorus  and  sulfur;  will  react  with 
water  or  steam  to  produce  toxic  and  flam¬ 
mable  vapors.  Water  reactive. 

In  column  3, 

White. 

In  column  4, 
stowage: 

“On  deck  protected.” 

“On  deck  undercover.” 

Outside  Containers: 

Same  outside  containers  as  authorized  for 
corrosive  liquids,  n.o.s.  in  addition  to  the 
following: 

Tank  cars  complying  with  DOT  regulations 
(trainships  only) 

Motor  vehicle  tank  trucks  complying  with 
DOT  regulations  (trailerships  and  train- 
ships  only) 

In  column  5, 

Not  permitted. 


In  column  6, 

Not  permitted. 

In  column  7, 

Not  permitted. 

38.  Section  146.23-100  is  amended  by 
changing  the  words  in  column  4  for  the 
article  “Etching  acid,  liquid,  N.O.S.” 
from  “65  lbs.  gr.  wt.”  to  “40  lbs.  net  wt.” 

39.  Section  146.23-100  is  amended  by 
adding  in  column  4  for  the  item  “Ethyl 
chloroformate”  the  following  additional 
“Outside  Container”: 

Cylindrical  steel  overpack  (DOT-6D,  37M) 
WIC  DOT-2S,  2SL.  2T. 

40.  Section  146.23-100  is  amended  by 
adding  the  following:  (a)  In  column  1, 
in  proper  alphabetical  sequence. 
Vanadium  oxytrichloride. 

In  column  2, 

Nonionizing  Solvent;  dissolves  most  non- 
metals;  dissolves  and/or  reacts  with  many 
organic  compounds.  Hydrolyzes  in  mois¬ 
ture.  Lemon  yellow  liquid.  Boiling  pt. 
125-127°  C.  Specific  gravity  1.811. 

In  column  3, 

White. 

In  column  4, 

stowage: 

“On  deck  protected.” 

“On  deck  undercover.” 

Outside  Containers: 

Steel  cylinders  (DOT-4B240,  DOT-4BA240, 
DOT-4BW240) . 

Portabie  Tanks  (DOT-51). 

Not  over  20,000  lbs.  gr.  wt. 

In  column  5, 

Not  permitted. 

In  column  6, 

Not  permitted. 

In  column  7, 

Not  permitted. 

(b)  In  column  1, 

Vanadium  tetrachloride. 

In  column  2, 

Extremely  hazardous  liquid  and  vapor.  Has 
marked  toxicological  effects  when  absorbed 
through  skin.  Causes  severe  burns.  Red 
liquid  soluble  in  absolute  alcohol  and 
ether.  Decomposes  slowly  to  vanadium 
trichloride  and  chloride  at  temp,  below 
63°  C. 

Boiling  point  154’  C. 

Melting  point  28°  C. 

Specific  gravity  1.816. 

Subpart  146.25 — Detailed  Regula¬ 
tions  Governing  Poisonous  Articles 
§  146.23-200  [Amended] 

41.  Section  146.25-200  is  amended  as 
follows: 

(a)  In  columns  4,  5,  6,  and  7  for  the 
article  “Methyl  bromide  and  ethylene 
dibromide  mixtures,  liquid”  and  the 
specification  reading  “Cylinders  (DOT- 
3A225,  3AA225,  3B225,  3E1800,  4A225, 
4B225,  4BA225)  ”,  the  following  specifica¬ 
tion  is  added:  4BW225 

(b)  In  column  4  for  the  article 
“Methyl  bromide  and  nonflammable. 
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nonliquified  compressed  gas  mixtures, 
liquid”  the  words 

Specification  wooden  or  fiberboard  boxes 
with  inside  metal  cans  not  over  1  lb.  net 
wt.  and  permitted  cylinders  (must  have 
valve  protection  caps  In  place  and  boxed 
when  so  required)  may  be  stowed  “Under 
deck”  in  a  mechanically  ventilated  hold  or 
compartment  provided  the  ventilation 
ducts  discharge  directly  to  the  atmosphere. 

are  revised  to  read  as  follows: 

Valves  and  other  closing  devices  mvist  be  pro¬ 
tected  to  prevent  damage  by  screw-on 
metal  caps  or  by  packing  the  cylinders  in 
strong  boxes  or  crates. 

(c)  In  column  4  for  the  article  “Motor 
fuel  antiknock  compound”,  the  words 
“not  over  8,000  lb.  gr.  wi;.”  are  changed 
to  read,  “not  over  20,000  lb.  gr.  wt.” 

Subpart  146.27 — Detailed  Regula¬ 
tions  Governing  Hazardous  Articles 

42.  Section  146.27-25  is  revised  to  read 
as  follows: 

§  146.27—25  Requirements  and  condi¬ 
tions  for  loading,  stowing  and  trans¬ 
porting  baled  cotton  and  other  vege¬ 
table  fibers. 

(a)  Scope.  Baled  cotton  and  other 
vegetable  fibers  may  be  transported  on 
board  vessels  subject  to  R.S.  4472,  as 
amended  (46  U.S.C.  170),  when  the  ap¬ 
plicable  requirements  and  conditions  in 
this  section  are  met.  Vegetable  fibers  in¬ 
clude  (besides  cotton)  jute,  hemp,  flax, 
sisal,  coir,  kapok,  cellulose,  bagasses,  and 
similar  fibers. 

(b)  Conditions  bf  acceptance  and 
stowage.  (1)  All  cotton  shall  be  securely 
baled  and  bound  and  covered  with  bag¬ 
ging  on  at  least  three-fourths  of  its  sur¬ 
face,  including  both  ends  of  the  bale 
except  that  cut  cotton  linters  may  be  ac¬ 
cepted  when  baled  and  covered  with  bag¬ 
ging  on  the  soft  sides  only,  if  the  bale  is 
compressed  to  a  density  of  not  less  than 
32  pounds  per  cubic  foot  and  is  bound 
with  six  or  more  bands  per  bale.  Poorly 
compressed  bales  will  not  be  accepted. 
Bales  having  damaged  bindings  shall  not 
be  accepted.  Loose  cotton  and  other  vege¬ 
table  fibers  shall  not  be  accepted  for 
transportation  on  board  any  vessel. 

(2)  Bales  that  are  wet  or  have  been 
wetted  by  rain  or  other  moisture  shall 
be  stowed  separate  from  dry  bales,  pref¬ 
erably  in  a  ’tween  deck,  not  overstowed. 
Bales  that  are  saturated  shall  not  be 
accepted. 

(3)  “Burnt  Cotton”  shall  be  accepted 
for  transportation  under  regulations  as 
set  forth  in  the  inflammable  solids  table 
in  §  146.22-100.  Assorted  burnt,  scorched 
and  discolored  cotton  pickings  which 
have  been  air  or  steam  dried  and  rebaled 
with  standard  bagging  and  ties,  to  a 
density  not  less  than  is  customary  for 
merchantable  cotton,  may  be  stowed  in 
a  ’tween  deck  but  not  overstowed. 

(4)  Bales  showing  contact  with  oil  or 
grease  shall  not  be  accepted. 

(5)  Bales  shall  not  be  stowed  in  a  hold 
lately  used  for  oil  cargo  unless  such  hold 
has  been  steamed  or  otherwise  cleaned 
so  as  to  completely  remove  all  traces  of 
oil  residue.  Particular  care  shall  be  ex¬ 


ercised  if  the  recent  cargo  contained  any 
vegetable  or  animal  oils.  Holds  which 
have  been  recently  painted  shall  not  be 
utilized  for  cotton  or  other  vegetable 
fibers  stowage  unless  thoroughly  dry. 

(6)  Upon  completion  of  stowage,, 
hatch  openings  shall  be  completely 
closed,  tarpaulins  where  required  shall 
be  fitted  and  secured  in  place  to  provide 
a  tight  hold.  Missing  hatch  cover  sec¬ 
tions  shall  not  be  permitted.  During 
periods  of  temporary  stoppage  of  loading 
the  hatch  may  be  left  open.  In  such  case 
a  fire  watch  designated  by  the  master 
shall  be  provided  and  stationed  in  the 
hold  in  which  the  cotton  or  other  vege¬ 
table  fibers  is  stowed. 

(7) -  Ventilator  cowls  feeding  into  holds 
containing  cotton  or  other  vegetable 
fibers,  shall  have  spark  screens  to  prevent 
ingress  of  sparks. 

(8)  Cotton  or  other  vegetable  fibers 
may  be  stowed  in  a  hold  having  a  divi¬ 
sion  bulkhead  which  also  forms  a 
boundary  of  a  boilerroom,  engineroom, 
coal  bunker  or  galley  if  the  cotton  or 
other  vegetable  fibers  stowed  in  such  hold 
is  adequately  dunnaged  off  the  bulkhead. 
For  a  boilerroom  bulkhead  such  dunnag- 
ing  shall  provide  at  least  a  6 -inch  space 
between  the  bulkhead  and  the  cotton  or 
other  vegetable  fibers.  For  an  engineroom 
bulkhead  such  dunnaging  shall  provide 
at  least  a  2-inch  space  between  the  bulk¬ 
head  and  the  cotton  or  other  vegetable 
fibers.  This  provision  shall  be  observed 
when  cotton  or  other  vegetable  fibers  are 
stowed  under  such  conditions  on  board 
cargo  vessels  or  passenger  vessels. 

(9)  ’Tween  deck  hatches  in  holds  in 
which  cotton  or  other  vegetable  fibers 
are  stowed  shall  be  closed  off  with  hatch 
covers,  tarpaulins,  and  dunnage,  except 
that  metal  hatch  covers  which  are  effec¬ 
tively  sealed  by  other  means  to  provide 
equivalent  protection  may  be  considered 
to  fulfill  this  requirement. 

(c)  General  vessel  requirements.  (1) 
The  holds  or  compartments  in  which 
cotton  or  other  vegetable  fibers  are 
stowed  shall  be  equipped  with  a  carbon 
dioxide  system  or  a  steam  smothering 
system  or  an  installation  of  equivalent 
efficiency.  The  extinguishing  system  shall 
be  examined,  prior  to  loading,  to  assure 
that  it  is  in  good  working  condition. 

(2)  In  ports  where  local  regulations 
require,  spark  arrestors  shall  be  fitted 
to  funnels. 

(3)  ’The  vessel,  the  dock,  and  lighters, 
alongside  shall  be  checked  and  any 
source  of  spark  or  any  naked  lights  shall 
be  eliminated.  Fires  likely  to  produce 
sparks  and  which  cannot  be  eliminated 
may  be  permitted  under  such  conditions 
as  in  the  judgment  of  the  master  or  offi¬ 
cer  in  charge  of  the  vessel  will  serve  to 
protect  against  fire  to  the  cotton  or  other 
vegetable  fibers. 

(4)  Fire  hose  shall  be  connected.  Fire 
pumps  shall  be  seen  in  operation  prior 
to  loading  and  pressure  shall  be  main¬ 
tained  on  the  fire  mains  during  loading, 
ready  for  instant  use.  Portable  fire  extin¬ 
guishers  shall  be  so  placed  as  to  be 
readily  available.  Such  fire  hose,  fire 
pumps  and  fire  extinguishers  may  be  the 
vessel’s  equipment  or  shore  equipment. 


(5)  Smoking  shall  not  be  permitted  on 
board  a  vessel  loading  or  discharging 
cotton  or  other  vegetable  fibers  except  at 
such  times  and  in  such  places  as  desig¬ 
nated  by  the  master  or  officer  in  charge. 
“No  smoking”  signs  shall  be  posted  in 
appropriate  places  and  the  officer  in 
charge  of  loading  shall  see  that  they  are 
observed. 

(6)  The  hold  shall  be  clear  of  all 
debris  and  swept  broom  clean. 

(d)  Cargo  vessel;  mixed  stowage  re¬ 
quirements.  (1)  Explosives:  The  engine 
and  boiler  spaces  or  one  hatch  shall  in¬ 
tervene,  except  that  small  arms  ammuni¬ 
tion  without  explosives  loaded  bullets 
(DOT  and  Coast  Guard  Class  C  explo¬ 
sives)  may  be  stowed  in  holds  adjacent 
to,  and  in  holds  above  and  below  those 
containing  cotton  or  other  vegetable 
fibers  provided  ’tween  deck  hatches  are 
closed-off  with  hatch  covers,  then 
covered  with  asbestos  paper,  tarpaulins 
and  dunnage. 

(2)  Flammable  liquids,  flammable 
compressed  gases,  flammable  solids  or 
oxidizing  materials:  These  substances 
shall  not  be  stowed  in  the  same  hold  with 
cotton  or  other  vegetable  fibers  nor  in  the 
hold  above  or  the  hold  below  one  con¬ 
taining  cotton  or  other  vegetable  fibers. 
When  possible  these  substances  should 
not  be  stowed  in  a  hold  adjacent  to  a 
hold  containing  cotton  or  other  vegetable 
fibers.  When  it  is  impossible  to  provide 
such  separation,  these  substances  may  be 
stowed  in  holds  adjacent  to  one  contain¬ 
ing  cotton  or  other  vegetable  fibers  if  the 
holds  are  separated  by  a  tight  seal  bulk¬ 
head  and  the  flammable  liquids,  flamma¬ 
ble  compressed  gases,  flammable  solids 
or  oxidizing  materials  are  packed  in 
metal  containers, 

(3)  Cotton  or  other  vegetable  fibers 
shall  not  be  stowed  in  the  same  hold  with 
liquids  having  a  flashpoint  at  or  below 
150°  F,  and  above  80°F.  cotton,  or  other 
vegetable  fibers  may  be  stowed  in  a  hold 
adjacent,  any  hold  above  or  any  hold 
below  one  containing  these  substances  if 
the  holds  are  separated  by  a  tight  steel 
bulkhead  or  deck. 

( 4 )  Corrosive  liquids :  Corrosive  liquids 
shall  not  be  stowed  in  any  hold  over  one 
in  which  cotton  or  other  vegetable  fibers 
are  stowed  unless  the  deck  is  of  steel  and 
the  hatch  is  fitted  with  a  tight  coaming 
and  the  deck  itself  is  tight  against  leak¬ 
age.  In  no  event  shall  corrosive  liquids 
be  stowed  over  the  square  of  the  hatch. 

(5)  Poisonous  articles:  Extremely 
dangerous  poisons,  class  A;  tear  gases  or 
irritating  substances,  class  C;  or  radio¬ 
active  materials,  shall  not  be  stowed  in 
the  same  hold  with  cotton  or  other 
vegetable  fibers. 

(6)  Cotton  or  other  vegetable  fibers 
with  sulfur  in  bulk : 

(i)  Cotton  or  other  vegetable  fibers 
may  be  stowed  in  the  same  hold  over  sul¬ 
fur  provided  the  sulfur  has  been  trimmed 
and  leveled  and  the  hold  thoroughly 
cleaned  of  sulfur  dust.  A  tight  floor  of 
two  1-inch  crossed  clean  dunnage  boards 
shall  be  laid  on  the  sulfur  before  cotton 
or  other  vegetable  fibers  is  stowed. 

(ii)  These  substances  may  be  stowed 
alongside  each  other  in  the  same  hold 
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provided  they  are  separated  by  a  tight 
wood  bulkhead  constructed  dustproof. 

(iil)  When  bulk  sulfur  is  loaded  in  a 
lower  hold,  cotton  or  other  vegetable 
fibers  shall  not  be  stowed  in  a  ’tween  deck 
hold  until  such  hold  has  been  thoroughly 
cleaned  of  all  sulfur  dust  and  the  ’tween 
deck  hatch  covers  are  in  place  and 
covered  with  tarpaulins  and  dunnage. 

(7)  Cotton  or  other  vegetable  fibers 
with  rosin  or  pitch:  When  practicable 
these  commodities  should  be  stowed  in 
separate  holds.  When  such  stowage  is 
not  possible  cotton  or  other  vegetable 
fibers  may  be  stowed  in  the  same  hold 
with  these  substances  provided  the  sub¬ 
stances  and  the  cotton  or  other  vegetable 
fibers  are  separated  by  clean  dunnage  or 
other  cargo  of  a  noncombustible  nature. 
When  such  stowage  within  the  same  hold 
involves  considerable  amounts  of  these 
substances  the  rosin  or  pitch  shall  after 
stowage  be  floored  off  with  at  least  two 
layers  of  1-inch  dunnaging  and  the  cot¬ 
ton  or  other  vegetable  fibers  stowed 
above. 

(8)  Cotton  or  other  vegetable  fibers 
with  vegetable  oils,  animal  oils,  or  rosin 
oil: 

(i)  When  possible  the  stowage  of  fish 
oils,  whale  oil,  vegetable  oils,  animal  oils 
or  rosin  oil  should  be  arranged  to  be  in 
separate  compartments.  If  this  is  not  pos¬ 
sible  it  should  be  stowed  so  that  there  is 
no  contact  with  these  substances.  If  cot¬ 
ton  or  other  vegetable  fibers  are  carried 
over  fish  oils,  whale  oil,  vegetable  oils, 
animal  oils  or  rosin  oil,  a  tight  2-inch 
floor  of  dunnage  boards  shall  be  laid  over 
these  oils  before  the  cotton  or  other 
vegetable  fibers  are  placed  on  top. 

(ii)  Cotton  or  other  vegetable  fibers 
shall  not  be  stowed  in  the  hold  below  one 
in  which  these  substances  are  stowed,  un¬ 
less  the  between  deck  hatch  is  fitted  with 
a  tight  coaming  and  the  deck  is  of  steel 
and  tight  against  leakage. 

(9)  Cotton  or  other  vegetable  fibers 
with  coal:  Cotton  or  other  vegetable 
fibers  and  coal  shall  not  be  stowed  in  the 
same  hold.  Cotton  or  other  vegetable 
fibers  may  be  stowed  in  a  hold  adjacent 
to  one  in  which  coal  is  stowed  if  the 
holds  are  separated  by  a  tight  steel  bulk¬ 
head  and  cotton  or  other  vegetable  fibers 
are  dunnaged  2  inches  off  such  division 
bulkhead.  Cotton  or  other  vegetable 
fibers  may  be  stowed  in  the  compartment 
above  or  below  one  in  which  coal  is  stowed 
if  the  deck  is  of  steel  and  hatches  are 
closed  off  with  hatch  covers  and 
tarpaulins. 

(10)  Cotton  or  other  vegetable  fibers 
with  synthetic  nitrate  of  soda:  These  sub¬ 
stances  may  be  transported  when  stowed 
in  adjacent  holds,  or  holds  above  or  be¬ 
low  if  the  holds  are  separated  by  a  tight 
steel  bulkhead  or  deck  and  the  hatch 
covers  are  in  place  and  covered  with 
tarpaulins. 

(e)  Passenger  vessels;  mixed  stowage 
requirements.  (1)  Explosives:  The  en¬ 
gine  and  boiler  spaces  or  one  hatch  shall 
intervene. 

(2)  Flammable  liquids,  flammable 
compressed  gases,  flammable  solids  or 
oxidizing  materials:  These  substances 
shall  not  be  stowed  in  the  same  hold,  an 
adjacent  hold,  the  hold  above  or  below 


one  containing  cotton  or  other  vegetable 
fibers. 

(3)  Liquids  having  a  flashpoint  at  or 
below  150“  F.  and  above  80*  F.  shall  not 
be  stowed  in  the  same  hold,  the  hold 
above  or  the  hold  below  one  containing 
cotton  or  other  vegetable  fibers.  These 
substances  may  be  stowed  in  a  hold  adja¬ 
cent  to  one  containing  cotton  or  other 
vegetable  fibers  provided  the  holds  are 
separated  by  a  tight  steel  bulkhead. 

(4)  Corrosive  liquids:  Corrosive  liquids 
shall  not  be  stowed  away  in  any  hold 
above  one  in  which  cotton  or  other  vege¬ 
table  fibers  are  stowed  unless  the  deck  is 
of  steel  and  the  hatch  is  fitted  with  a 
tight  coaming  and  the  deck  itself  is  tight 
against  leakage.  In  no  event  shall  cor¬ 
rosive  liquids  be  stowed  over  the  square 
of  the  hatch. 

(5)  Poisonous  articles;  Extremely 
dangerous  poisons,  class  A:  tear  gases  or 
irritating  substances,  class  C;  or  radio¬ 
active  materials;  shall  not  be  stowed  in 
the  same  hold  with  cotton  or  other  vege¬ 
table  fibers. 

(6)  Cotton  or  other  vegetable  fibers 
with  sulfur  in  bulk; 

(i)  Cotton  or  other  vegetable  fibers 
shall  not  be  stowed  in  the  same  hold  with 
sulfur  in  bulk. 

(ii)  When  bulk  sulfur  is  loaded  in  a 
lower  hold  cotton  or  other  vegetable 
fibers  shall  not  be  stowed  in  a  ’tween  deck 
hold  until  such  hold  has  been  thoroughly 
cleaned  of  all  sulfur  dust  and  the  ’tween 
deck  hatches  are  in  place,  and  covered 
with  tarpaulins  and  dunnage. 

(7)  Cotton  or  other  vegetable  fibers 
with  rosin  or  pitch:  When  practicable 
these  commodities  should  be  stowed  in 
separate  holds.  When  such  is  not  pos¬ 
sible  cotton  or  other  vegetable  fibers  may 
be  stowed  in  the  same  hold  with  these 
substances  if  the  substances  with  the  cot¬ 
ton  or  other  vegetable  fibers  are  sepa¬ 
rated  by  clean  dunnage  or  other  cargo  of 
a  non-combustible  nature.  When  stow¬ 
age  within  the  same  hold  involves  con¬ 
siderable  amounts  of  these  substances 
the  rosin  or  pitch  shall  be  floored  off 
with  at  least  two  layers  of  1-inch  dun¬ 
naging  and  the  cotton  or  other  vegetable 
fibers  stowed  above. 

(8)  Cotton  or  other  vegetable  fibers 
with  vegetable  oils,  animal  oils,  or  rosin 
oil :  Cotton  or  other  'vegetable  fibers  shall 
not  be  stowed  in  the  same  hold  in  which 
fish  oils,  whale  oil,  vegetable  oils,  animal 
oils,  or  rosin  oil  are  stowed.  Cotton  or 
other  vegetable  fibers  shall  not  be  stowed 
in  a  hold  below  one  in  which  these  sub¬ 
stances  are  stowed  imless  the  ’tween  deck 
hatch  is  fitted  with  a  tight  coaming  and 
the  deck  is  of  steel  and  tight  against 
leakage. 

(9)  Cotton  or  other  vegetable  fibers 
with  coal:  Cotton  or  other  vegetable 
fibers  shall  not  be  stowed  in  the  same 
hold,  a  hold  adjacent,  the  hold  above  or 
the  hold  below  one  containing  coal  (as 
cargo) . 

§  146.27-100  [Amended] 

43.  Section  146.27-100  is  amended  by 
adding  in  column  4  for  the  article  “Fibers 
{jute,  hemp,  flax,  sisal,  coir,  kapok,  and 
similar  vegetable  flbers)”  the  following: 
Note:  For  requirements  and  conditions 


for  loading,  stowing  and  transporting  baled 
fibers,  see_§  146.27-25. 

44.  Section  146.27-100  is  amended  by 
deleting  in  column  1  the  articles  herein¬ 
after  described  and  all  the  notes  and 
entries  pertaining  thereto  contained  in 
columns  1,  2,  3,  4,  5,  6,  and  7.  ’The  articles 
that  are  deleted,  together  with  all  the 
pertinent  notes  and  entries  are  as 
follows: 

(a)  Iron  mass,  wet. 

(b)  Iron  sponge,  wet. 

(c)  Iron  oxide,  wet.  (Shall  not  be  shipped 
in  burlap  bags  or  other  containers  which  are 
susceptible  to  spontaneous  heating  when 
wet.) 

45.  Section  146.27-100  is  amended  by 
deleting  the  entries  in  columns  5,  6  and 
7  for  the  article  “Jute”  and  by  adding  in 
columns  5,  6  and  7  for  the  articles  “Lead 
dross”  and  “Lead  scrap”  the  following: 

In  column  5, 
stowage : 

“On  deck  undercover.’’ 

“Tween  decks  readily  accessible.” 

Outside  containers: 

Steel  barrels  or  drums. 

Tight  wooden  barrels  or  kegs. 

Tight  wooden  boxes. 

In  column  6, 

Ferry  stowage  (AA). 

Outside  Containers: 

Steel  barrels  or  drums. 

Tight  wooden  barrels  or  kegs. 

Tight  wooden  boxes. 

In  column  7, 

Ferry 'stowage  (BB). 

Outside  Containers: 

Steel  barrels  or  drums. 

Tight  wooden  barrels  or  kegs. 

Tight  wooden  boxes. 

46.  Section  146.27-100  is  amended  as 
follows: 

(a)  In  column  1  for  the  article  “Tanks, 
portable  empty”  the  words — 

Tanks  previously  containing  a  flammable 
liquid,  corrosive  liquid,  combustible  liq¬ 
uid,  compressed  gas,  poison  Class  A,  B, 
or  C,  or  any  other  dangerous  article. 

are  revised  to  read  as  follows: 

Tanks  previously  containing  a  flammable  liq¬ 
uid,  combustible  liquid,  nonflammable 
compressed  gas,  or  any  other  dangerous 
article,  not  otherwise  restricted. 

Tanks  previously  containing  a  flammable 
compressed  gas,  poison  Class  A,  B,  at  C, 
or  corrosive  liquid. 

(b)  In  column  4  for  the  article  “Tanks, 
portable  empty”  the  words — 

“Stowage; 

“On  deck  in  open.” 

“On  deck  protected.” 

“On  deck  undercover.” 

(See  Note  in  columns  5,  6  and  7.)  ” 

are  revised  to  read  as  follows: 
stowage : 

“On  deck  in  open.” 

“On  deck  protected.” 

“On  deck  undercover.” 

“Under  deck  away  from  heat.” 

(See  note  in  columns  5, 6  and  7.) 

Stowage : 

“On  deck  in  open.” 

“On  deck  protected.” 

“On  deck  undercover.” 

(See  note  in  columns  5, 6  and  7.) 
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RULES  AND  REGULATIONS 


Subpart  146.29 — Detailed  Regula¬ 
tions  Governing  the  Transportation 
of  Military  Explosives  and  Hazard¬ 
ous  Munitions  on  Board  Vessels 

§  146.29—11  [iimended] 

47.  Section  146.29-1 1(c)  Is  amended 
as  follows; 

a.  Subparagraphs  (14),  (15)  and  (16) 
are  redesignated  as  subparagraphs  (15), 
(17)  and  ( 18 ) ,  respectively. 

b.  Subparagraphs  (36)  and  (64)  are 
deleted. 

c.  Subparagraph  (37)  is  redesignated 
as  subparagraph  (38) . 

d.  Subparagraphs  (17)  to  (35),  in¬ 
clusive,  are  redesignated  as  subpara¬ 
graphs  (19)  to  (37),  inclusive,  and  sub- 
paragraphs  (38)  to  (63),  inclusive,  are 
redesignated  as  subparagraphs  (39)  to 
(64),  inclusive. 

e.  New  subparagraphs  (14)  and  (16) 
are  added  reading  as  follows: 

(14)  Compatible  explosives.  Compati¬ 
ble  explosives  as  used  in  §  146.29-100 
shall  mean  explosives  that  have  com¬ 
patibility  in  accordance  with  the  admix¬ 
ture  charts  in  §  146.29-99. 

*  «  «  «  « 

(16)  Container.  A  container  is  a  cargo 
carrying  body  other  than  a  portable  tank 
which  may  be  designed  and  constructed 
to  be  removed  from  a  chassis  or  wheels 
for  water  transportation.  Military  ex¬ 
plosives,  permitted  to  be  transported  in 
containers  are  limited  to  explosives  of 
Coast  Guard  Classes  I  and  n,  with  the 
exception  of  Class  II-J,  which  are  com¬ 
patible  in  accordance  with  the  admixture 
charts  in  §  146.29-99. 

48.  Section  146.29-39  (c)  Is  revised  to 
read  as  follows: 


§  146.29-39  Handling  and  slinging  of 
explosives. 

•  •  •  •  • 

(c)  Classes  in,  VI,  vni,  and  IX-C 
shall  be  lowered  (^aref  lUly  onto  a  mattress 
or  other  shock  absolving  material. 

•  •  •  •  * 

48a.  Section  146.29-41  (k)  is  revised  to 
read  as  follows: 

§  146.29—41  Weight  per  draft. 

«  •  •  *  * 

(k)  Containers  or  portable  magazines 
containing  explosives  of  Coast  Guard 
Classes  I  and  n,  designed  to  be  loaded 
and  discharged  in  a  loaded  condition  by 
“lift-on  lift-off”  method  may  be  handled 
regardless  of  weight  provided  the  rated 
working  capacity  of  the  cargo  handling 
gear  is  not  exceeded  and  provided  further 
that  the  integrity  of  the  handling  gear 
is  unimpaired.  The  volume  of  explosives 
that  may  be  stowed  in  a  container  is  not 
limited  unless  the  container  is  being  used 
as  a  portable  magazine  as  described  in 
§  146.29-89.  Where  the  regulations  re¬ 
quire  magazines,  containers  may  not  be 
used  for  stowage  pmposes  unless  they 
comply  with  magazine  requirements. 

49.  Section  146.29-57 (e)  is  revised  to 
read  as  follows: 

§  146.29—57  “On  Deck”  stowage. 

*  .  »  •  *  * 

(e)  Deck  boxes,  portable  magazines, 
containers  or  cargo  transporters  contain¬ 
ing  military  explosives  shall  meet  the  re¬ 
quirements  of  this  section  when  stowed 
“On  deck.”  Compatibility  of  the  explo¬ 
sives  within  the  deck  box,  portable 
magazine,  cargo  transporters  or  contain¬ 


ers  shall  be  in  accordance  with  §  1  146.29- 
99  and  146.29-100.  A  deck  box,  portable 
magazine,  container  or  cargo  transporter 
containing  military  explosives  shall  be 
separated  from  other  deck  boxes,  porta¬ 
ble  magazines,  containerr  or  cargo  trans¬ 
porter  containing  explosives  of  incom¬ 
patible  classes  by  the  superstructure  or, 
if  the  height  of  the  container  does  not  ex¬ 
ceed  that  of  tho  hatch  coaming,  by  the 
weather  deck  hatch.  Fire  plugs,  sound¬ 
ing  pipes  and  access  ways  shall  be  main¬ 
tained  free  and  clear. 

50.  Section  146.29-99(c)  is  amended  by 
revising  Note  E,  reserving  Note  I  and 
adding  Notes  J  and  K  to  read  as  follows: 

§  1 46.29—99  Explosive  admixture 
charts. 

»  *  »  *  « 

(c)  *  *  * 

Note  E:  Class  I,  V  (unfuzed  and  no  fuzes 
packed  in  container).  VII  (unfuzed  and  no 
fuzes  packed  in  container),  and  IX-B  may 
be  stowed  with  Class  X-A  if  the  two  classes 
are  separated  by  a  partition  bulkhead  or 
type  “A”  dunnage  floor. 

*  •  •  4t  • 

Note  I:  [Reserved] 

Note  J  :  Classes  III  and  VI  may  not  be  over- 
stowed  with  any  other  tyi)e  of  cargo  or  am¬ 
munition  except  classes  HI,  VI  and  VIII. 
Class  VIII  may  not  be  overstowed  with  any 
other  type  of  cargo. 

Note  K:  Class  IX-C  must  be  stowed  In  a 
separate  magazine  if  stowed  in  the  same  hold 
with  Class  I. 

§  146.29-99  [.4mouded] 

51.  Section  146.29-99,  Chart  A — Com¬ 
patibility  Chart  for  Various  Classes  of 
Military  Explosives  and  Hazardous  Mu¬ 
nitions  is  revised  to  read  as  follows: 


Chart  A— Compatibhjty  Chart  for  Various  Classes  of  Military  Explosives  and  IIaz.ardous  Munitions 

Lpgfnd;  ’Refers  to  different  DOT  classes;  F.L.,  F.Q.,  Cor.  L.,  Oxy.  M.,  etc.  ®  Shall  NOT  be  stowed  together.  o  May  bo  stowed  together.  A,  B,  C,  D,  E,  F,  G, 

H,  J,  and  K— Check  notes  In  §  146.29-99  for  proper  stowage 


DOT 

class 

Class 

< 

O 

Q 

O 

a 

*? 

-4 

< 

1 

m  o 

i 

o 

Q 

1 

1 

1 

1 

I 

Class 

> 

> 

> 

> 

-i 

K-i 

X 

X 

1 

1 

a 

C 

Small-arms  ammunition  w/o  explosive  bullets,  mechanical  time  fuze 

I 

□ 

H 

□ 

□ 

□ 

□ 

□ 

□ 

UK 

D 

J 

□ 

□ 

J 

G 

J 

H 

II 

K 

E 

H 

d 

d 

d 

G 

G 

d 

d 

I 

B 

Bulk  propellants,  such  as  balllstite,  cordite,  FNII,  NH,  and  NC 

powder,  “Made-up  bag  charges”  in  outside  shipping  containers _ 

n-A 

H 

□ 

D 

d 

d 

d 

d 

d 

□ 

□ 

d 

G 

d 

□ 

d 

d 

d 

d 

d 

d 

d 

C 

C 

d 

d 

Il-A 

B 

II-B 

D 

U 

□ 

□ 

d 

u 

B 

d 

d 

D 

J 

G 

u 

JIG 

d 

U 

d 

d 

d 

d 

H 

d 

d 

d 

G 

d 

d 

II-B 

II-C 

□ 

□ 

□ 

d 

□ 

A 

d 

d 

D 

d 

d 

d 

did 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

H-C 

•Var. 

II-D 

□ 

d 

□ 

□ 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

II-D 

n-E 

□ 

□ 

a 

□ 

□ 

A 

□ 

d 

d 

J 

d 

d 

d 

d 

d 

d 

d 

did 

d 

d 

d 

d 

d 

A  dip 

d 

II-E 

•Var. 

n-F 

□ 

B 

A 

d 

A 

□ 

A 

d 

d 

A 

B 

B 

d 

B 

d 

® 

d 

0 

d 

0 

d 

d 

d 

G 

□  d 

d 

II-F 

•Var. 

Chemical  ammunition— IM,  NP,  or  PT  fllled.  Incendiary  composition 

n-Q 

(oil  gel) . 

n-G 

n 

(K 

ct 

d 

IffP 

□ 

A 

□ 

d 

D 

d 

d 

d 

d 

d 

d 

d 

010 

d 

d 

d 

G 

□  d 

d 

n-H 

d 

d 

d 

d 

d 

0 

□ 

d 

d 

d 

d 

d 

d 

d 

d 

did 

d 

d 

d 

d 

d 

d 

d 

d 

H-II 

•Var. 

Chemical  ammunition— TU  filled  incendiary  eomposltion  (solid) . 

n-j 

D 

d 

D 

D 

d 

d 

d 

D 

d 

□ 

d 

D 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

0 

d 

d 

II-J 

BorC 

Fuzes,  PD  w/o  booster;  fuzes  AT  mine  (nonchemical)  w/o  booster; 

fuzes,  bomb  tail  w/o  booster;  fuzes,  tracer;  primers;  primer  detonators, 

HI 

J 

d 

J 

J 

A 

d 

d 

d 

□ 

J 

J 

G 

d 

J 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

HI 

A 

Fixed  and  semifixed  ammunition  wltli  explosive  loaded  projectile _ 

IV 

□ 

□ 

□ 

Cti 

d 

d 

B 

d 

d 

D 

J 

□ 

□ 

J 

G 

d 

d 

d 

d 

d 

d 

n 

d 

d 

d 

G 

d 

d 

IV 

A 

V 

D 

□ 

□ 

d 

B 

d 

d 

d 

J 

□ 

U 

J 

n 

d 

0 

d 

E  0 

d 

d 

d 

0 

Q 

d 

d 

V 

A 

BD  fuzes;  PD  fiizes  with  booster;  bomb  fuzes  with  booster;  rocket 

VI 

VI 

J 

a 

d 

d 

d 

d 

d 

d 

□ 

J 

J 

□ 

J 

d 

d 

d 

0  0 

d 

0 

0 

d 

0 

d 

0 

A 

VII 

□ 

□ 

□ 

d 

d 

d 

B 

d 

d 

d 

d 

□ 

□ 

d 

G 

d 

d 

d 

d 

Ed 

ii 

d 

0 

G 

d 

VH 

AorC 

vm 

J 

d 

d 

d 

d 

J 

({P 

d 

J 

(IP 

Q 

d 

d 

d 

0 

d 

d 

d 

d 

d 

d 

0 

d 

vm 

AorB 

Explosives  in  bulk,  such  as  black  powder,  propellant  explosives  for 

IX-A 

IX-A 

H 

□ 

□ 

d 

d 

d 

d 

d 

d 

d 

d 

41iP 

d 

d 

G 

0 

d 

d 

d 

0 

0 

d 

d 

d 

0 

A 

High  explosives,  such  as  dynamite,  TNT,  demolition  blocks,  etc . 

IX-B 

H 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

G 

d 

E 

d 

d 

d 

d 

0 

d 

d 

d 

IX-B 

A 

IX-C 

K 

0 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

□ 

d 

d 

d 

d 

d 

d 

d 

d 

d 

IX-C 

A 

X-A 

E 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

E 

d 

E 

d 

E 

d 

G 

G 

d 

0 

d 

d 

d 

d 

d 

X-A 

A 

Explosive  bombs,  mines,  etc.  packed  w  th  fuze  in  integral  package _ 

X-B 

H 

d 

d 

d 

0 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

G 

G 

d 

d 

d 

d 

0 

d 

d 

X-B 

A 

Guided  missiles  with  solid  propellant  motors,  w,  w/o  HE  warliead _ 

X-C 

d 

u 

d 

11 

d 

d 

d 

,H|® 

H 

0 

0 

0 

d 

d 

0 

□ 

d 

d 

0 

d 

0 

d 

X-C 

A 

Guided  missiles  with  liquid  petroleum  fueled  proix'llant  motors,  HE 

X-D 

X-D 

d 

0 

d 

d 

ffitiCf] 

d 

0 

d 

d 

d 

d 

□ 

d 

d 

d 

d 

d 

B 

X-E 

ld  d 

d 

d 

d 

# 

d 

Id 

d 

ini' 

d 

d 

d 

d 

0 

d 

□ 

d 

d 

d 

0 

X-E 

A  or 

Chemical  ammunition— lethal . 

XI-A 

□ 

c 

Q 

Id  □ 

□ 

d 

0 

(IP 

(IP 

d 

® 

# 

d 

d 

0 

0 

d 

d 

d 

0 

d 

G 

G 

0 

0 

XI-A 

I’ois.  A 

XI-B 

□ 

c 

□ 

« 

d 

□ 

d 

d 

□ 

□ 

d 

□ 

d 

d 

d 

d 

d 

0 

d 

d 

d 

D 

G 

d 

d 

XI-B 

I'ois.  C 
•Var. 

XI-C 

® 

m 

!ffi!dld!d 

d 

d 

d 

d 

d 

A 

d 

0 

d 

d 

0 

# 

0 

0 

F 

e 

XI-C 

•Var. 

Oxidizers  in  containers  for  missile  and  rocket  engines . 

XI-D 

i  Ak !  mil '  A 1  iRb '  Iff 

d 

did  d 

d  d 

old 

d  d 

0 

d 

• 

« 

• 

0 

• 

0 

d 

d 

F 

XI-D 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

FEDERAL  REGISTER,  VOL..  35,  NO.  252— WEDNESDAY,  DECEMBER  30,  1970 


RULES  AND  REGULATIONS 


19961 


§  146.29-100  [Amended] 

52.  Section  146.29-100  is  amended  by 
adding  in  the  6th  column  headed  “Stow¬ 
age”  for  the  Class  “I  Small-arms  ammu¬ 
nitions  w/o  explosive  bullets,  detonating 
fuzes,  DOT  Class  C,  mechanical  time  fuze 
and  like  items”  the  following  words: 

small  arms  ammunition  w/o  explosive  bul¬ 
lets  may  be  stowed  adjacent  to  heat  bulk¬ 
heads  without  the  additional  requirements 
stipulated  by  §  146.29-75(c) . 

When  Class  II-A,  IX-A,  IX-B,  X-A,  or 
X-B  ammunition  is  stowed  in  the  same 
hold  or  magazine  with  this  class,  the  two 
stowages  must  be  separated  by  a  partition 
bulkhead  or  type  "A”  dunnage  floor. 

Class  III,  VI,  and  VIII  ammunition  may  not 
be  overstowed  with  this  class. 

See  §  146.29-99  (c) ,  Note  D  for  stowage  with 
Class  II-J. 

53.  Section  146.29-100  is  amended  by 
adding  in  the  2d  column  headed  “De¬ 
scription”  in  proper  alphabetical  se¬ 
quence,  below  the  subheading  “Includes 
but  is  not  limited  to:”  for  Class  “II-B 
Fixed  ammunition  without  explosive  pro¬ 
jectile  and  like  items”  the  following 
words: 

Cartridge,  20  mm  HPT,  LPT,  BL&T,  TP, 
BL&P. 

54.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 
“Description”  for  Class  “II-B  Fixed  am¬ 
munition  without  explosive  projectile 
and  like  items”. 

(a)  The  words  “Boxed  and  crated  am¬ 
munition  may  be  overstow^ed  with  non- 
dangerous  cargo  and  permitted  explo¬ 
sives”  are  revised  to  read  as  follows: 

Boxed  and  crated  ammunition  may  be  over- 
stowed  with  nondangerous  cargo  and  com¬ 
patible  explosives. 

(b)  The  following  words  are  added: 

When  Class  X-C  ammunition  is  stowed  in 
the  same  hold  or  magazine  with  this  class’, 
the  two  stowages  must  be  separated  by  a 
partition  bulkhead  or  type  “A”  dunnage 
floor. 

Class  III  and  VI  ammunition  may  not  1?® 
overstowed  with  this  class  of  ammunition. 

55.  Section  146.29-100  is  amended  by 
adding  in  the  6th  column  “Stowage”  for 
Class  “II-E  Chemical  ammunition  HC 
filled  (solid).”  the  following  words: 

Class  III  may  not  be  overstowed  with  this 
class  of  ammunition. 

56.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 
“Stowage”  for  Class  “II-J  Chemical  am¬ 
munition  TH  incendiary  composition 
filled  (solid).”: 

(a)  The  words  “Shall  be  stowed  only 
in  a  deep  tank  or  lower  hold,  and  in  all 
cases  bottom  stowed”  are  revised  to  read 
as  follows : 

May  be  stowed  only  in  deep  tank  or  lower- 
hold,  only  with  Classes  I,  H-B,  II-C,  II-Q, 
and  IV  and  In  all  cases  must  be  bottom 
stowed.  For  limited  quantity  shipment  not 
in  excess  of  500  lbs.  net  TH  content,  see 
§  146.29-99  (b).  Note  D. 

(b)  The  words  “For  limited  quantity 
shipments  not  in  excess  of  500  lbs.  net 
TH  content,  see  §  146.29-99 (b).  Note  D” 
are  deleted. 

57.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 


“Stowage”  for  Class  ‘TV  Fixed  and  semi¬ 
fixed  ammunition  with  explosive  loaded 
projectile.”: 

(a)  The  words  “Boxed  and  crated  am- 
mimition  may  be  overstowed  with  non¬ 
dangerous  cargo  and  permitted  explo¬ 
sives”  are  revised  to  read  as  follows: 

Boxed  and  crated  ammunition  may  be  over¬ 
stowed  with  nondangerous  cargo  and  com¬ 
patible  explosives. 

(b)  The  following  words  are  added: 

When  Class  X-C  ammunition  is  stowed  in 
the  same  hold  with  this  class,  the  two 
stowages  must  be  separated  by  a  partition 
bulkhead  or  type  “A”  dunnage  floor. 

Class  HI  and  VI  may  not  be  overstowed  with 
this  class  of  ammunition. 

58.  Section  146.29-100  is  amended  by 
adding  in  the  6th  column  “Stowage”  for 
Class  “V  Separate  loading  projectiles 
filled  with  explosive  ‘D’.”  the  following 
words: 

Classes  HI  and  VI  may  not  be  overstowed 
with  this  type  of  ammunition. 

59.  Section  146.29-100  is  amended  by 
adding  in  the  6th  column  “Stowage”  for 
CHass  “Vn  Separate  loading  HE  projec¬ 
tiles,  mass,  detonating,  wdth  other  than 
explosive  ‘D’.”  the  following  words: 

May  be  stowed  in  the  same  deep  tank,  lower 
hold  or  ’tween  deck  hold  with  Class  H-P 
ammunition  provided  the  Class  Il-P  is 
bottom  stowed  and  provided  further  that 
no  other  class  of  military  explosives  is 
stowed  in  the  hold  or  tank  below. 

When  Class  X-C  ammunition  is  stowed  in 
the  same  hold  or  magazine  with  this  class, 
the  two  stowages  must  be  separated  by  a 
partition  bulkhead  or  type  "A”  dunnage 
floor. 

60.  Section  146.29-100  is  amended  by 
deleting  from  the  6th  column  “Stowage” 
for  Class  “IX-A  Explosives  in  bulk  such 
as:  Black  powder,  propellant  explosives 
for  small  arms,  etc.”  the  following 
words: 

Shall  not  be  loaded  at  an  ammunition  load¬ 
ing  pier. 

61.  Section  146.29-100  is  amended  by 
adding  in  the  2d  column  “Description” 
for  Class  “IX-B  High  Explosives”  in 
proper  alphabetical  sequence  below  the 
subheading  “Includes  but  is  not  limited 
to:”  the  following  words: 

Ammonium  perchlorate  particle  size:  15  mi¬ 
crons  and  less. 

62.  Section  146.29-100  is  amended  by 
revising  the  6th  column  “Stowage”  for 
Class  “IX-B  High  explosives  such  as: 
Demolition  blocks,  etc..  Dynamite,  TNT” 
to  read  as  follows: 

Ammunition  Stowage  or  Portable 
Magazine 

Shall  not  be  stowed  in  the  same  hold  or 
compartment  with  other  compatible  am¬ 
munition,  or  explosives,  unless  the  two  are 
separated  by  a  partition  bulkhead  or  a 
Type  “A”  dunnage  floor. 

Shall  not  be  overstowed  with  any  other  kind 
of  cargo. 

For  stowage  adjacent  to  other  dangerous  ar¬ 
ticles  see  §  146.29-59. 

Military  dynamite  when  transported  on  a 
commercial  vessel  simultaneously  with 
commercial  dynamite,  and  no  other  mili¬ 
tary  explosives  are  on  board,  shall  be 
shipped  under  those  requirements  set 
forth  for  the  shipment  of  commercial 
dynamite. 


63.  Section  146.29-100  is  amended  by 
deleting  from  the  6th  column  “Stowage” 
for  Class  “IX-C  Initiating  and  priming 
explosives  in  bulk”  the  following  words: 

Shall  not  be  loaded  at  an  ammunition  load¬ 
ing  pier. 

64.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 
“Stowage”  for  Class  “X-A  Explosive 
bombs,  mines,  torpedoes,  etc.”: 

(a)  The  words  “Class  X-A  items  shall 
not  be  stowed  in  the  same  hold  or  com¬ 
partment  with  permitted  military  explo¬ 
sives  other  than  this  Class  or  Class  X-B 
unless  the  two  are  separated  by  a  parti¬ 
tion  bulkhead  or  a  type  “A”  dunnage 
fioor”  are  revised  to  read  as  follows: 

(Hasses  I,  V  (unfuzed  and  no  fuzes  packed  in 
container),  VH  (unfuzed  and  no  fuzes 
packed  in  container) ,  and  IX-B  may  be 
stowed  with  this  class:  Provided  that  the 
two  classes  are  separated  by  a  partition 
bulkhead  or  type  “A”  dunnage  floor. 

(b)  The  words  “Shall  not  be  loaded 
at  an  ammunition  loading  pier.”  are 
deleted. 

65.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 
“Stowage”  for  Class  “X-B  Explosive 
bombs,  mines,  torpedoes,  etc.,  packed 
with  fuzes  in  integral  package.  (Fuzes 
will  not  detonate  item  with  which  pack¬ 
aged  nor  adjacent  packages.)  ” 

(a)  The  words  “Shall  not  be  over¬ 
stowed  with  inert  permitted  cargo  hav¬ 
ing  lesser  bearing  surface  or  greater  unit 
weight  than  any  item  stowed  below”  are 
revised  to  read  as  follows: 

Shall  not  be  overstowed  with  inert  com¬ 
patible  cargo  having  lesser  bearing  surface 
or  greater  unit  weight  than  any  Item 
stowed  below. 

•  (b)  The  words  “Shall  not  be  loaded 
at  an  ammunition  loading  pier.”  are 
deleted. 

66.  Section  146.29-100  is  amended  by 
deleting  from  the  6th  column  “Stowage” 
for  Class  “X-C  Guided  missiles,  solid 
propellant  motors,  packed  with  or  witli- 
out  HE  warheads.”  the  following  words: 

Shall  not  be  loaded  at  an  ammunition  load¬ 
ing  pier. 

67.  Section  146.29-100  is  amended  by 
deleting  from  the  6th  column  “Stowage” 
for  Class  “X-D  Guided  missiles,  liquid 
propellant  motors  packed  with  HE  war¬ 
heads.”  the  following  words: 

Shall  not  be  loaded  at  an  ammunition  load¬ 
ing  pier. 

68.  Section  146.29-100  is  amended  by 
adding  in  the  6th  column  “Stowage”  for 
Class  “X-E  Rocket  engines,  liquid”  below 
the  words  “On  deck  protected”,  the 
following  words: 

Class  X-E  items  shall  not  be  stowed  in  the 
same  hold  or  compartment  with  other 
military  explosives. 

69.  Section  146.29-100  is  amended  by 
the  following  changes  in  the  6th  column 
“Stowage”  for  Class  “XI-B  Chemical 
ammunition,  nonlethal.”: 

(a)  The  words  “It  is  important  to  stow 
in  locations  not  subject  to  temperatures 
above  100°  F”  are  revised  to  read  as 
follows: 

It  Is  important  to  stow  in  location  not  sub¬ 
ject  to  temperatures  above  150°  F. 
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(R.5.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4472,  as  amended,  sec.  6(b) 
(1),  80  Stat.  937;  46  U.S.C.  375,  416,  170,  48 
U.S.C.  1655(b)(1);  49  CPR  1.46(b)  (35  F.B. 
4959) ) 


PART  147— REGULATIONS  GOVERN¬ 
ING  USE  OF  DANGEROUS  ARTICLES 
AS  SHIPS'  STORES  AND  SUPPLIES 
ON  BOARD  VESSELS 

Subpart  147.04 — Detailed  Regula¬ 
tions  Governing  Use  of  Ships’  Stores 
and  Supplies 

70.  Section  147.04-1  (a)  is  amended  by 
deleting  in  subparagraph  (6)  the  last 
sentence  which  reads  “Cylinders  retested 
imder  any  of  the  above  conditions  shall 
have  new  or  renewed  valve  and  safety  re¬ 
lief  devices  of  the  proper  design  installed 
in  the  cylinder”  and  by  adding  a  new 
subparagraph  (7)  to  read  as  follows: 

§  147.04—1  Cylinder  requirements. 

(a)  *  *  * 

(7)  All  flexible  connections  between 
cylinders  and  distribution  piping  of 
semiportable  and  fixed  CO,  systems  shall 
be  renewed  or  subjected  to  a  pressure 
test  of  1,000  pounds  per  square  inch 
when  such  cylinders  are  retested  under 
any  of  the  conditions  noted  in  this 
paragraph. 

***** 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4472,  as  amended,  sec.  6(b)  (1) . 
80  Stat.  937;  46  U.S.C.  375,  416,  170,  49  U.S.C. 
1655(b)(1);  49  CPR  1.45(b)  (35  F.R.  4959)) 


SUBCHAPTER  P— MANNING  OF  VESSELS 

PART  157— MANNING 
REQUIREMENTS 

Subpart  157.20 — Computations 

71.  Section  157.20-32  is  revised  to  read 
as  follows: 

§  157.20—32  Radar  observers. 

Every  radar  equipped  vessel  of  300 
gross  tons  and  over  which  is  issued  a 
certificate  of  inspection  for  navigation 
on  any  waters  shall  have  in  its  required 
complement  of  deck  ofiScers,  including 
the  master,  only  those  who  have  qualified 
as  “radar  observers”.  In  addition,  each 
person  who  is  employed  or  serves  as  a 
pilot  on  board  such  a  vessel  in  accord¬ 
ance  with  the  requirements  of  federal 
law  must  be  qualified  as  “radar  observer”. 
This  requirement,  insofar  as  it  applies 
to  pilots,  becomes  effective  July  1,  1972. 
See  §  10.05-46  of  this  chapter  for  “radar 
observer”  requirements. 

72.  Section  157.20-40  is  amended  by 
adding  paragraph  (f)  to  read  as  follows: 

§  157.20-40  Pilot. 

***** 

(f)  No  person  on  or  after  July  1,  1972, 
shall  serve  as  a  pilot  in  accordance  with 
the  requirements  of  any  federal  law,  on 
any  radar  equipped  vessel  of  300  gross 
tons  and  over  navigating  any  waters  who 
is  not  qualified  as  a  “radar  observer”.  See 
§  10.05-46  of  this  chapter  for  “radar  ob¬ 
server”  requirements. 


(R.S.  4405,  as  amended,  R.S.  4462;  as 
amended,  sec.  6(b)  (11),  80  Stat.  937;  46 
U.S.C.  375,  416,  49  U.S.C.  1665(b)(1);  49 
CPR  1.46(b)  (36  FJl.  4959) ) 


SUBCHAPTER  Q — SPECIFICATIONS 

PART  160— LIFESAVING  EQUIPMENT 

Subpart  160.022 — Signals,  Distress, 
Floating  Qrange  Smoke  (5  Minutes), 
for  Merchant  Vessels 

73.  The  title  of  Subpart  160.022  is 
revised  to  read  as  set  forth  above 

74.  Section  160.022-3  (a)  and  (c)  is 
revised  to  read  as  follows; 

§  160.022-3  Materials,  uorkmaiiship, 
construction,  and  performance  re¬ 
quirements. 

(a)  Materials.  The  materials  shall 
conform  strictly  to  the  specifications  and 
drawings  submitted  by  the  manufacturer 
and  approved  by  the  Commandant. 
Metal  for  containers  shall  be  not  less 
than  0.020  inch  in  thickness.  Other  di¬ 
mensions  or  materials  may  be  consid¬ 
ered  upon  special  request  when  presented 
with  supporting  data.  Igniter  systems 
shall  be  corrosion-resistant  metal.  The 
combustible  material  shall  be  of  such 
nature  that  it  will  not  deteriorate  during 
long  storage,  nor  when  subjected  to  frigid 
or  tropical  climates,  or  both. 

***** 

(c)  Construction.  The  outer  container 
shall  be  of  a  size  suitable  for  its  intended 
use.  All  sheet  metal  seams  should  be 
hook-jointed  and  soldered.  The  whole 
container  shall  be  covered  with  two 
coats  of  waterproof  paint  or  equivalent 
protection  system.  The  igniter  mecha¬ 
nism  shall  be  simple  to  operate  and  pro¬ 
vide  ignition  in  most  unfavorable 
weather.  The  mechanism  shall  be  pro¬ 
tected  with  a  watertight  cover  having  a 
finish  which>is  corrosion-resistant  to  salt 
water  and  spray.  The  cover  shall  be  easily 
and  quickly  removable  by  hand  without 
the  use  of  tools.  If  attachment  of  the 
cover  is  by  formed  screw  threads,  it  shall 
be  of  such  construction  or  material  to 
prevent  rusting  or  corrosion  and  will  not 
back  off  and  loosen  under  shipboard 
vibration. 

***** 

75.  Section  160.022-4(b)  is  amended  by 
revising  the  introductory  text  and  sub- 
paragraph  (l)(i)  to  read  as  follows: 

§  160.022-4  Sampling,  inspections,  con¬ 
ditioning,  and  tests. 
***** 

(b)  Qualification  (.type  or  brand  ap¬ 
proval)  tests.  Preapproval  samples,  se¬ 
lected  in  accordance  with  §  160.022-6(c), 
shall  be  tested  in  accordance  with  the 
testing  schedules  indicated  by  subpara¬ 
graphs  (1)  and  (2)  of  this  paragraph  to 
determine  qualification  for  type  or  brand 
approval.  The  Coast  Guard  shall  have 
the  right  to  require  such  other  addi¬ 
tional  tests  as  reasonably  may  be  deemed 
necessary,  either  with  the  completed  sig¬ 
nals  or  components  parts,  depending 
upon  the  particular  construcl/ion  meth¬ 
ods  and  materials  used.  The  cost  of  the 
test  shall  be  borne  by  the  manufactiu-er. 


(1)  Operational  tests,  (i)  Subject  8 
specimens  to  water  resistance  condition¬ 
ing,  paragraph  (d)  of  this  section,  fol¬ 
lowing  which  subject  them  to  tests  as  in¬ 
dicated  by  Table  160.022-4(b)  (1)  (i) .  One 
additionaL-  signal  shall  be  tested  in  a 
manner  simulating  its  use  at  sea.  The 
signal  shall  be  ignited  and  thrown  over¬ 
board  imder  conditions  where  the  waves 
are  at  least  1  foot  high.  The  smoke 
emitting  time  must  be  at  least  4  min¬ 
utes  and  the  signal  shall  float  in  such  a 
manner  that  the  signal  shall  function 
properly  during  this  test.  Failure  to  pass 
this  test  shall  be  cause  for  the  lot  to  be 
rejected. 

*  ♦  *  *  ♦ 

76.  Section  160.022-6(c)  is  revised  to 
read  as  follows: 

§  160.022—6  Procedure  for  approval. 
***** 

(c)  Preapproval  sample.  After  the  first 
drawing  and  specification  have  been  ex¬ 
amined  and  found  to  appear  satisfactory, 
the  manufacturer  will  be  advised  as  to 
any  corrections  or  additions  which  are 
necessary.  A  marine  inspector  then  will 
be  detailed  to  the  factory  to  observe  the 
production  facilities  and  manufacturing 
methods  and  to  select  at  random  from 
not  less  than  30  already  manufac¬ 
tured,  a  sample  of  not  less  than  16 
specimens  which  will  be  forward"'!  pre¬ 
paid  L”  the  manufacturer  to  the  Com¬ 
mandant  for  the  necessary  conditioning 
and  tests  in  accordance  with  the  schedule 
outlined  in  §  160.022-4(b)  to  determine 
compliance  with  this  .subpart  for  quali¬ 
fication  for  type  or  brand  approval  for 
use  on  merchant  vessels.  Costs  of  these 
tests  of  the  preapproval  sample  shall  be 
borne  by  the  manufacturer. 

Subpart  160.048 — Buoyant  Cushions, 
Kapok  or  Fibrous  Glass,  for  Motor- 
boats  of  Classes  A,  1,  or  2  Not 
Carrying  Passengers  for  Hire 

77.  Section  160.048-1  (c)  is  revised  to 
read  as  follows: 

§  160.048—1  Applicable  specifications 
and  plan. 

***** 

(c)  Copies  on  File.  Copies  of  the  speci¬ 
fications  and  plan  referred  to  in  this  sec¬ 
tion  shall  be  kept  on  file  by  the  manu¬ 
facturer,  together  with  the  approved 
plans  and  certificate  of  approval.  The 
Coast  Guard  specification  and  plan  may 
be  obtained  upon  request  from  the  Com¬ 
mandant,  United  States  Coast  Guard, 
Washington,  D.C.  20591,  or  recognized 
laboratory.  The  Federal  Specifications 
and  the  Federal  Standard  may  be  pur¬ 
chased  from  the  Business  Service  Center, 
General  Services  Administration,  Wash¬ 
ington,  D.C.  20407.  The  Military  Speci¬ 
fication  may  be  obtained  from  the  Com¬ 
manding  Officer,  Naval  Supply  Depot, 
5801  Tabor  Avenue,  Philadelphia,  PA 
19120. 

(d)  Permissible  extension.  Manufac¬ 
turers  of  buoyant  cushions  having  ap¬ 
proval  numbers  issued  prior  to  Febru¬ 
ary  1, 1971,  may  continue  to  manufacture 
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the  devices  under  the  terms  of  that  ap¬ 
proval  until  July  1, 1971.  Those  manufac¬ 
turers  having  approval  numbers  issued 
after  February  1,  1971,  shall  comply  with 
the  requirements  of  this  Subpart. 

78.  Section  160.048-5  is  amended  by 
revising  paragraphs  (a),  (b),  (c),  and 
(d)  to  read  as  follows: 

§  160.018—5  Inspections  and  tests. 

(a)  General.  Manufacturers  of  listed 
and  labeled  buoyant  cushions  shall  piain- 
tain  quality  control  of  the  materials 
used,  manufacturing  methods  and  the 
finished  product  so  as.  to  meet  the  appli¬ 
cable  requirements,  and  shall  make  suffi¬ 
cient  inspections  and  tests  of  representa¬ 
tive  samples  and  components  produced 
to  maintain  the  quality  of  the  finished 
product.  Records  of  tests  conducted  by 
the  manufacturer  and  records  of  mate¬ 
rials,  including  affidavits  by  suppliers 
that  applicable  requirements  are  met, 
entering  into  construction  shall  be  made 
available  to  the  recognized  laboratory 
inspector  or  the  Coast  Guard  inspector, 
or  both,  for  review  upon  request.  Any 
examinations,  inspections  and  test  which 
are  required  by  the  recognized  laboratory 
for  listed  and  labeled  devices  produced 
will  be  conducted  by  the  laboratory 
inspector  at  the  place  of  manufacture 
or  other  location  at  the  option  of  the 
laboratory. 

(b)  Lot  size  and  sampling.  (1)  A  lot 
shall  consist  of  not  more  than  1,000 
buoyant  cushions.  A  new  lot  shall  be 
started  with  any  change  or  modification 
in  materials  used  or  manufacturing 
methods  employed.  When  a  lot  of  buoy¬ 
ant  cushions  is  ready  for  inspection,  the 
manufacturer  shall  notify  the  recog¬ 
nized  laboratory  so  that  they  may,  at 
their  discretion,  assign  an  inspector  to 
the  plant  for  the  purpose  of  making  any 
tests  and  inspections  deemed  necessary. 
Prom  each  lot  of  buoyant  cushions,  the 
manufacturer  or  the  recognized  labora¬ 
tory  or  U.S.  Coast  Guard  inspector,  when 
assigned,  shall  select  samples  in  accord¬ 
ance  with  Table  160.048-5(b)  (1)  to  be 
tested  for  buoyancy  in  accordance  with 
paragraph  (e)  of  this  section. 

Table  160-048-5  (b)  (1) — Sampling  foe 
BuoTANCY  Tests 

Number  of  cushions 


Lot  Size  in  sample 

200  and  under _  1 

201  to  400 _ 2 

401  to  600 _ 3 

601  to  1,000- . - .  4 


(2)  For  a  lot  next  succeeding  one 
from  which  any  sample  cushion  failed 
the  buoyancy  test,  the  sample  shall  con¬ 
sist  of  not  less  than  10  specimen  cush¬ 
ions  to  be  tested  for  buoyancy  in  ac¬ 
cordance  with  paragraph  (e)  of  this 
section. 

(c)  Additional  tests.  Unannounced  ex¬ 
aminations,  tests  and  inspections  of 
samples  obtained  either  directly  from 
the  manufacturer  or  through  commer¬ 
cial  channels  may  be  made  to  determine 
the  suitability  of  a  product  for  listing 
and  labeling,  or  to  determine  conform¬ 
ance  of  a  labeled  product  to  the  appli¬ 
cable  requirements.  These  may  be  con¬ 


ducted  by  the  recognized  laboratory  or 
the  Coast  Guard. 

(d)  Test  facilities.  The  laboratory  in¬ 
spector,  or  the  Coast  Guard  inspector, 
or  both,  shall  be  admitted  to  any  place 
in  the  factory  where  work  is  being  done 
on  listed  and  labeled  products,  and  either 
or  both  inspectors  may  take  samples  of 
parts  or  materials  entering  into  construc¬ 
tion  of  final  assemblies,  for  further  ex¬ 
aminations,  inspections,  or  , tests.  The 
manufacturer  shall  provide  a  suitable 
place  and  the  apparatus  necessary  for 
the  performance  of  the  tests  which  are 
done  at  the  place  of  manufacture. 

*  •  •  *  * 

79.  Section  160.048-6(a)  is  revised  to 
read  as  follows: 

§  160.048—6  Marking. 

(a)  General.  Each  buoyant  cushion 
shall  be  marked  with  a  rectangular  fab¬ 
ric  tag  attached  to  the  boxing  or  gusset 
by  stitching  along  all  four  edges  of  the 
tag.  Alternatively,  the  marking  may  be 
applied  directly  on  cloth  gussets  using 
all  capital  letters,  bold  face  type,  not  less 
than  Vs  inch  in  height.  Similar  mark¬ 
ing  will  be  acceptable  on  perforated  ar¬ 
tificial  leather  gussets  if  none  of  the 
words,  letters,  or  numbers  is  pierced  by 
a  perforation.  The  following  informa¬ 
tion  shall  be  plainly  printed  in  black 
waterproof  ink  or  equivalent: 

Buoyant  Cushion 

Size  (show  width,  length,’  and  thickn2ss) 

contains _ oz.  (show  kapok  or  fibrous 

glass).  Approved  for  use  on  motorboats  of 
Classes  A,  1,  or  2  not  carrying  passengers  for 
hire.  The  compliance  marking  of  the  recog¬ 
nized  laboratory  and  approval  number,  such 
as; 

USCG  Approval  No.  160.048/—/ . . 

Lot  No. _ 

Warning:  Do  Not  Wear  on  Back 

This  cushion  is  filled  with  (show  kapok 
or  fibrous  glass)  sealed  In  plastic  film  pad 
covers.  For  maximum  durability  care  should 
be  taken  to  avoid  puncturing  or  snagging 
Inner  plastic  film  pad  covers.  When  cushion 
Is  wet,  hang  it  up  and  dry  It  thoroughly.  If 
cushion  becomes  waterlogged,  replace  It. 

Name  and  address  of  manufacturer  * _ 


•  •  *  •  • 

80.  Section  160.048-7  is  revised  to  read 
as  follows: 

§  160.048—7  Recognized  laboratory. 

(a)  A  recognized  laboratory  is  one 
which  is  operated  as  a  nonprofit  public 
service  and  is  regularly  engaged  in  the 
examination,  testing,  and  evaluation  as 
to  the  safety  of  materials  installations, 
and  devices  for  marine  use;  which  has 
an  established  factory  inspection,  list¬ 
ing,  and  labeling  program;  and  which 
has  standards  for  evaluating,  listing,  and 
labeling  buoyant  cushions  which  are  ac¬ 
ceptable  to  the  Commandant,  U.S.  Coast 
Guard.  The  follo\\ing  laboratories  are 
recognized: 


’For  trapezoidal  cushions  show  both  top 
and  bottom  lengths. 

<  Name  and  address  of  distributor  for  pri¬ 
vate  brand  label  cushions. 


(1)  Underwriters’  Laboratories,  Inc., 
Marine  Department,  336  Old  Hook  Road, 
Westwood,  NJ. 

(b)  Group  approval.  A  single  group 
approval  will  be  granted  to  each  manu¬ 
facturer  to  cover  all  buoyant  cushions 
which  have  materials  and  construction 
strictly  in  conformance  with  this  subpart, 
which  are  2  inches  thick,  and  which  are 
filled  with  kapok  or  fibrous  glass  in  ac¬ 
cordance  with  section  160.048-4(c)  (1). 

(c)  Special  approvals.  Special  approv¬ 
als  will  be  granted  separately  to  each 
manufacturer  for  each  kapok  or  fibrous 
glass  buoyant  cushion  he  proposes  to 
manufacture  which  is  not  included  un¬ 
der  the  group  approval  provided  by  para¬ 
graph  (b)  of  this  section,  for  example: 
A  kapok  or  fibrous  glass  buoyant  cushion 
having  cover  material  not  specifically 
provided  for  by  this  subpart;  or  any 
buoyant  cushion  more  than  2  inches 
thick;  or  any  buoyant  cushion  having  a 
different  shape. 

(d)  Private  brand  labels:  Private  brand 
labels  are  those  bearing  the  name  and 
address  of  a  distributor  in  lieu  of  the 
manufacturer.  In  order  for  a  manufac¬ 
turer  to  apply  for  a, group  approval  num¬ 
ber  or  a  special  approval  number  to  be 
used  on  such  a  private  brand  label,  he 
shall  forward  a  letter  of  request  to  the 
recognized  laboratory,  stating  which 
cushions  are  involved,  together  with  a  let¬ 
ter  from  his  distributor  also  requesting 
that  approval  be  issued.  The  manufac¬ 
turer’s  request  for  approval,  together 
with  that  of  his  distributor,  will  be  for¬ 
warded  to  the  Commandant  and  when 
deemed  advisable,  an  approval  number 
or  numbers  will  be  issued  in  the  name  of 
the  distributor.  Approvals  issued  to  a 
distributor  imder  such  an  arrangement 
shall  apply  only  to  cushions  made  by  the 
manufacturer  named  on  the  certificate 
of  approval,  and  this  manufacturer  shall 
be  responsible  for  compliance  of  the 
cushions  with  the  requirements  of  this 
subparL 

(e)  A  buoyant  cushion  is  approved 
when  it  bears  the  compliance  label  of  the 
recognized  laboratory. 

81.  Subpart  160.048  is  amended  by  add¬ 
ing  §§  160.048-8, 160.048-9  and  160.048-10 
to  read  as  follows: 

§  160.048—8  Procedure  for  listing  and 
labeling. 

(a)  Manufacturers  having  buoyant 
cushions  for  use  on  vessels  of  classes  A, 
1  or  2  not  carrying  passengers  for  hire 
may  make  application  for  listing  and 
labeling  by  addressing  a  request  directly 
to  a  recognized  laboratory.  The  labora¬ 
tory  will  inform  the  submitter  as  to  the 
requirements  for  inspection,  examina¬ 
tions,  and  testing  necessary  for  such  list¬ 
ing  and  labeling.  The  costs  in  connection 
with  the  examinations,  tests,  inspections, 
listing,  and  labeling  shall  be  the  same 
for  all  manufacturers  for  the  same  or 
similar  services  and  are  to  be  borne  by 
the  manufacturer.  The  request  shall  in¬ 
clude  permission  for  the  laboratory  to 
furnish  a  complete  test  report  together 
with  a  description  of  the  quality  control 
procedures  to  the  Commandant,  U.S. 
Coast  Guard. 
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(b)  The  U.S.  Coast  Guard  will  review 
the  test  report  and  the  quality  control 
procedures  to  determine  if  the  approval 
requirements  have  been  met.  If  this  is 
the  case,  the  Commandant  will  notify  the 
laboratory  that  the  device  is  approved 
and  that  when  the  device  is  listed  and 
labeled  it  may  be  marked  as  being  U.S. 
Coast  Guard  approved.  Notice  of  U.S. 
Coast  Guard  approval  will  be  published 
in  CG-190.  . 

(c)  If  disagreements  concerning  pro¬ 
cedural,  technical  or  inspection  questions 
arise  over  U.S.  Coast  Guard  approval  re¬ 
quirements,  the  opinion  of  the  Comman¬ 
dant  shall  be  requested  by  the  laboratory. 

(d)  The  manufacturer  may  at  any 
time  request  clarification  or  advice  from 
the  Commandant  on  any  question  which 
may  arise  regarding  manufacturing  and 
approval  of  approved  devices. 

§  160.048—9  Termination  of  listing  and 
labeling. 

(a)  Listing  and  labeling  as  buoyant 
cushions  acceptable  to  the  Commandant, 
U.S.  Coast  Guard,  as  approved  may  be 
terminated,  withdrawn,  canceled,  or  sus¬ 
pended  by  written  notice  to  the  manu¬ 
facturer  from  the  recognized  laboratory 
or  from  the  Commandant. 

(b)  The  condition  which  may  be  the 
cause  for  termination  of  listing  and 
labeling  may  be  any  of  the  following: 

(1)  When  the  manufacturer  does  not 
desire  to  retain  the  service. 

(2)  When  the  listed  product  is  no 
longer  being  manufactured. 

(3)  When  the  manufacturer’s  own 
program  does  not  provide  suitable  assur¬ 
ance  of  the  quality  of  the  listed  and 
labeled  product  being  manufactured. 

(4)  When  the  product  manufactured 
no  longer  conforms  to  the  current  appli¬ 
cable  requirements  of  the  Coast  Guard 
and  the  recognized  laboratory. 

(5)  When  service  experience  or  lab¬ 
oratory  or  U.S.  Coast  Guard  reports  in¬ 
dicate  a  product  is  unsatisfactory. 

§  160.048—10  Penalties. 

All  violations  of  the  conditions  for  list¬ 
ing  and  labeling  by  a  recognized  labo¬ 
ratory  are  subject  to  the  penalties  pro¬ 
vided  by  14  U.S.C.  639. 

Subpart  160.049 — Buoyant  Cushions, 

Unicellular  Plastic  Foam,  for  Motor- 

boats  of  Classes  A,  1,  or  2  Not 

Carrying  Passengers  for  Hire. 

82.  Section  160.049-1  is  amended  by 
adding  a  new  paragraph  (a)  (4)  and  by 
revising  paragraph  (c)  to  read  as 
follows: 

§  160.049—1  Applicable  specifications 
and  plan. 

(a)  •  *  * 

(4)  Military  specifications.  MIL-C- 
43006 — Cloth,  Laminated,  Vinyl-Nylon, 
High  Strength,  Flexible. 

*  •  •  •  • 

(c)  Copies  on  file.  Copies  of  the  speci¬ 
fications  and  plan  referred  to  in  this 
section  shall  be  kept  on  file  by  the  man¬ 
ufacturer,  together  with  the  approved 
plans  and  certificate  of  approval.  The 
Coast  Guard  specifications  and  plan  may 


be  obtained  upon  request  from  the  Com¬ 
mandant,  U.S.  Coast  Guard,  Washington, 
D.C.,  20591,  or  recognized  laboratory.  The 
Federal  Specifications  and  the  Federal 
Standard  may  be  purchased  from  the  . 
Business  Service  Center,  General  Serv¬ 
ices  Administration,  Washington,  D.C. 
20407. 

(d)  Permissible  extension.  Manufac¬ 
turers  of  buoyant  cushions  having  ap¬ 
proval  numbers  issued  prior  to  Febru¬ 
ary  1, 1971,  may  continue  to  manufacture 
the  devices  under  the  terms  of  that  ap¬ 
proval  until  July  1,  1971.  Those  manu- 
factiurers  having  approval  numbers  is¬ 
sued  after  February  1,  1971,  shall  comply 
with  the  requirements  of  this  subpart. 

83.  Section  160.049-3(0  is  amended 
by  revising  subparagraph  (3)  and  adding 
subparagraphs  (4)  and  (5)  to  read  as 
follows: 

§  160.049—3  Materials. 

*  •  •  •  * 

(c)  *  *  * 

(3)  Vinyl-dip.  The  vinyl-dip  coating 
shall  comply  with  the  coating  require¬ 
ments  of  section  160.055-5(b)  (2)  except 
there  are  no  color  restrictions. 

(4)  Adhesive.  The  adhesive  shall  be 
an  all-purpose  waterproof  vinyl  type. 
Minnesota  Mining  and  Manufacturing 
Co.  EC-870  or  EC-1070,  United  States 
Rubber  Co.  M6256,  Herculite  Protective 
Fabrics  Corp.  CW,  Pittsburgh  Plate 
Glass  Co.  R.828,  or  equal,  are  acceptable. 

(5)  Reinforcing  fabric.  The  reinforc¬ 
ing  fabric  shall  be  type  II,  class  I,  lami¬ 
nated  vinyl-nylon  high  strength  cloth  in 
accordance  with  the  requirements  of 
Specification  MIL-C-43006. 

*  *  •  *  * 

84.  Section  160.049-5  is  amended  by 
revising  paragraphs  (a),  (b),  (c),  and 
(d)  to  read  as  follows: 

§  160.049—5  Inspections  and  tests. 

(a)  General.  Manufacturers  of  listed 
and  labeled  buoyant  cushions  shall 
maintain  quality  control  of  the  materials 
used,  manufacturing  methods  and  the 
finished  product  so  as  to  meet  the  ap¬ 
plicable  requirements,  and  shall  make 
sufiBcient  inspections  and  tests  of  repre¬ 
sentative  samples  and  components  pro¬ 
duced  to  maintain  the  quality  of  the 
finished  product.  Records  of  tests  con¬ 
ducted  by  the  manufacturer  and  records 
of  materials,  including  affidavits  by  sup¬ 
pliers  that  applicable  requirements  are 
met,  entering  into  construction  shall  be 
made  available  to  the  recognized  labo¬ 
ratory  inspector  or  the  Coast  Guard  in¬ 
spector,  or  both,  for  review  upon  request. 
Any  examinations,  inspections  and  tests 
which  are  required  by  the  recognized 
laboratory  for  listed  and  labeled  devices 
produced  will  be  conducted  by  the  lab¬ 
oratory  inspector  at  the  place  of  manu¬ 
facture  or  other  location  at  the  option 
of  the  laboratory. 

(b)  Lot  size  and  sampling.  (1)  A  lot 
shall  consist  of  not  more  than  1,000 
buoyant  cushions.  A  new  lot  shall  be 
started  with  any  change  or  modification 
in  materials  used  or  manufacturing 
methods  employed.  When  a  lot  of  buoy¬ 
ant  cushions  is  ready  for  inspection,  the 


manufactm-er  shall  notify  the  recognized 
laboratory  so  that  they  may,  at  their 
discretion,  assign  an  inspector  to  the 
plant  for  the  purpose  of  making  any  tests 
and  inspections  deemed  necessary.  From 
each  lot  of  buoyant  cushions,  the  manu- 
factmer  or  the  recognized  labora¬ 
tory  or  U.S.  Coast  Guard  inspector,  when 
assigned,  shall  select  samples  in  accord¬ 
ance  with  table  160.049-5  (b)  (1)  to  be 
tested  for  buoyancy  in  accordance  with 
paragraph  (e)  of  this  section. 

Table  160.049-5  (a)  (1) — Sampling  for 
Buoyancy  Tests 

Number  of  cushions 
Lot  size  in  sample 


200  and  under _  1 

201  to  400 . 2 

401  to  600 _  3 

601  to  1,000 _ 4 


(c)  Additional  tests.  Unannounced 
examinations,  tests  and  inspections  of 
samples  obtained  either  directly  from  the 
manufacturer  or  through  commercial 
channels  may  be  made  to  determine  the 
suitability  of  a  product  for  listing  and 
labeling,  or  to  determine  conformance  of 
a  labeled  product  to  the  applicable  re¬ 
quirements.  These  may  be  conducted  by 
the  recognized  laboratory  or  the  U.S. 
Coast  Guard. 

(d)  Test  facilities.  The  laboratoi’y  in¬ 
spector,  or  the  Coast  Guard  inspector,  or 
both,  shall  be  admitted  to  any  place  in 
the  factory  where  work  is  being  done  on 
listed  and  labeled  products,  and  either 
or  both  inspectors  may  take  samples  of 
parts  or  materials  entering  into  construc¬ 
tion  of  final  assemblies,  for  further  ex¬ 
aminations,  inspections,  or  tests.  The 
manufacturer  shall  provide  a  suitable 
place  and  the  apparatus  necessary  for 
the  performance  of  the  tests  which  are 
done  at  the  place  of  manufacture, 

***** 

85.  Section  160.049-6 (a)  is  revised  to 
read  as  follows: 

§  160.049—6  Marking. 

(a)  General.  Each  fabric  covered 
buoyant  cushion  shall  be  marked  with  a 
rectangular  fabric  tag  attached  to  the 
boxing  or  gusset  by  stitching  along  all 
four  edges  of  the  tag.  Alternatively,  the 
marking  may  be  applied  directly  on  cloth 
gussets  using  all  capital  letters,  bold  face 
type,  not  less  than  one-eighth  of  an  inch 
in  height.  Similar  marking  will  be  ac¬ 
ceptable  on  perforated  artificial  leather 
gussets  if  none  of  the  words,  letters,  or 
numbers  is  pierced  by  a  perforation. 
Marking  for  vinyl-dip  coated  cushions 
shall  be  applied  by  silk  screening  with 
vinyl  paint  of  a  contrasting  color.  Alter¬ 
nate  methods  of  marking  shall  be  given 
special  consideration.  The  following  in¬ 
formation  shall  be  plainly  printed  in 
black  waterproof  ink  or  equivalent: 

Buoyant  Cushion 

Size _ 

(Show  width,  length,!  and  thickness) 

Contains - cubic  inches  of  unicellular 

plastic  foam. 


!For  trapezoidal  cushions  show  both  top 
and  bottom  lengths. 
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Approved  for  use  on  motorboats  of  classes 
A,  1,  or  2  not  carrying  passengers  for 
hire. 

The  compliance  marking  of  the  recognized 
laboratory  and  approval  number,  such 
as: 

USCG  Approval  No.  160.049/—/ - 

Lot  No - 

WARNING:  DO  NOT  WEAR  ON  BACK 

When  cushion  Is  wet,  hang  up  and  dry 
thoroughly. 


(Name  and  address  of  manufacturer ») 

•  •  •  •  • 

86.  Section  160.049-7  Is  amended  by 
revising  paragraphs  (a),  (b),  (c),  and 
(d)  and  by  adding  a  new  paragraph  (e), 
to  read  as  follows: 

§  160.049—7  Recognized  laboratory. 

(a)  A  recognized  laboratory  is  one 
which  is  operated  as  a  nonprofit  public 
service  and  is  regularly  engaged  in  the 
examination,  testing,  and  evaluation  as 
the  safety  of  materials  installations,  and 
devices  for  marine  use;  which  has  an 
established  factory  inspection,  listing, 
and  labeling  program;  and  which  has 
standards  for  evaluating,  listing,  and 
labeling  buoyant  cushions  which  are  ac¬ 
ceptable  to  the  Commandant,  U.S.  Coast 
Guard.  The  following  laboratories  are 
recognized: 

(1)  Underwriters’  Laboratories,  Inc., 
Marine  Department,  336  Old  Hook  Road, 
Westwood,  NJ. 

(b)  Group  approval:  A  single  group 
approval  will  be  granted  to  each  manu¬ 
facturer  to  cover  all  buoyant  cushions 
which  have  materials  and  construction 
strictly  in  conformance  with  this  sub¬ 
part,  and  which  are  in  accordance  with 
section  160.049-4(c)  (1). 

(c)  Special  approvals:  Special  ap¬ 
provals  will  be  granted  separately  to  each 
manufacturer  for  each  unicellular  plas¬ 
tic  foam  buoyant  cushion  he  proF>oses  to 
manufacture  which  is  not  included  imder 
the  group  approval  provided  for  by  para¬ 
graph  (b)  of  this  section,  for  example: 
a  buoyant  cushion  having  cover  material 
not  specifically  provided  for  by  this  sub¬ 
part,  or  any  buoyant  cushion  having  a 
different  shape. 

(d)  Private  brand  labels.  Private  brand 
labels  are  those  bearing  the  name  and 
address  of  a  distributor  in  lieu  of  the 
manufacturer.  In  order  for  a  manufac¬ 
turer  to  apply  for  a  group  approval  num¬ 
ber  or  a  special  approval  number  to  be 
used  on  such  a  private  brand  label,  he 
shall  forward  a  letter  of  request  to  the 
recognized  laboratory,  stating  which 
cushions  are  involved,  together  with  a 
letter  from  his  distributor  also  requesting 
that  approval  be  issued.  The  manufac¬ 
turer’s  request  for  approval,’  together 
with  that  of  his  distributor  will  be  for¬ 
warded  to  the  Commandant,  and  when 
deemed  advisable,  an  approval  number 
or  numbers  will  be  issued  in  the  name  of 
the  distributor.  Approvals  issued  to  a  dis¬ 
tributor  under  such  an  arrangement 
shall  apply  only  to  cushions  made  by  the 


*Name  and  address  of  distributor  for 
private  brand  label  cushions. 


manufacturer  named  on  the  certificate  of 
approval,  and  this  manufacturer  shall  be 
responsible  for  compliance  of  the 
cushions  with  the  requirements  of  this 
subpart. 

(e)  A  buoyant  cushion  is  approved 
when  it  bears  the  compliance  label  of 
the  recognized  laboratory. 

87.  Subpart  160.049  is  amended  by 
adding  sections  160.049-8,  160.049-9  and 
160.049-10,  to  read  as  follows: 

§  160.049—8  Procedure  for  ILting  and 
labeling. 

(a)  Manufacturers  having  buoyant 
cushions  for  use  on  vessels  of  classes  A, 

1  or  2  not  carrying  passengers  for  hire 
may  make  application  for  listing  and 
labeling  by  addressing  a  request  directly 
to  a  recognized  laboratory.  The  labora¬ 
tory  will  inform  the  submitter  as  to  the 
requirements  for  inspection,  examina¬ 
tions,  and  labeling.  The  costs  in  connec¬ 
tion  with  the  examinations,  tests,  inspec¬ 
tions,  listing,  and  labeling  shall  be  the 
same  for  all  manufacturers  for  the  same 
or  similar  services  and  are  to  be  borne 
by  the  manufacturer.  The  request  shall 
include  permission  for  the  laboratory  to 
furnish  a  complete  test  report  together 
with  a  description  of  the  quality  control 
procedures  to  the  Commandant,  U.S. 
Coast  Guard. 

(b)  The  U.S.  Coast  Guard  will  review 
the  test  report  and  the  quality  control 
procedvu-es  to  determine  if  the  approval 
requirements  have  been  met.  If  this  is  the 
case,  the  Commandant  will  notify  the 
laboratory  that  the  device  is  approved 
and  that  when  the  device  is  listed  and 
labeled  it  may  be  marked  as  being  U.S. 
Coast  Guard  approved.  Notice  of  U.S. 
Coast  Guard  approval  will  be  published 
in  CG-190. 

(c)  If  disagreements  concerning  pro¬ 
cedural,  technical  or  inspection  questions 
arise  over  U.S.  Coast  Guard  approval  re¬ 
quirements,  the  opinion  of  the  Com¬ 
mandant  shall  be  requested  by  the 
laboratory. 

(d)  The  manufacturer  may  at  any 
time  request  clarification  or  advice  from 
the  Commandant  on  any  question  which 
may  arise  regarding  manufacturing  and 
approval  of  approved  devices. 

§  160.049—9  Termination  of  listing  and 
labeling. 

(a)  Listing  and  labeling  as  buoyant 
cushions  acceptable  to  the  Commandant, 
U.S.  Coast  Guard,  as  approved  may  be 
terminated,  withdrawn,  canceled,  or  sus¬ 
pended  by  written  notice  to  the  recog¬ 
nized  laboratory  from  the  Commandant, 
or  by  wriften  notice  to  the  manufacturer 
from  the  recognized  laboratory  or  from 
the  Commandant. 

(b)  The  condition  which  may  be  the 
cause  for  termination  of  listing  and 
labeling  may  be  any  of  the  following: 

(1)  When  the  manufacturer  does  not 
desire  to  retain  the  service. 

(2)  When  the  listed  product  is  no 
longer  being  manufactured. 

(3)  When  the  manufacturer’s  own 
program  does  not  provide  suitable  as¬ 
surance  of  the  quality  of  the  listed  and 
labeled  product  being  manufactured. 


(4)  When  the  product  manufactured 
no  longer  conforms  to  the  current  ap¬ 
plicable  requirements  of  the  Coast  Guard 
and  the  recognized  laboratory. 

(5)  When  service  experience  or  labo¬ 
ratory  or  .  U.S.  Coast  Guard  reports  in¬ 
dicate  a  product  is  unsatisfactory. 

§  160.049—10  Penalties. 

All  violations  of  the  conditions  for 
listing  and  labeling  by  a  recognizecLlabo- 
ratory  are  subject  to  the  penalties  pro¬ 
vided  by  14  U.S.C.  639. 

Subpart  160.051 — Inflatable  Liferafts 

88.  Section  160.051-7(c)  (4)  is  revised 
to  read  as  follows: 

§  160.051—7  Equipment. 

•  •  «  •  • 

(c)  *  *  • 

(4)  Flashlight.  An  approved  size  No.  3 
flashlight  constructed  in  accordance  with 
subpart  161.008  of  this  chapter.  Three 
spare  cells  (or  one  3-cell  battery)  and 
two  spare  bulbs  in  a  waterproof  con¬ 
tainer  shall  be  provided  with  each  flash¬ 
light.  Batteries  shall  be  replaced  at  each 
servicing  of  the  liferaft. 

*  «  •  •  • 

Subpart  160.057 — Signals,  Distress, 

Floating  Orange  Smoke  (15  Min¬ 
utes),  for  Merchant  Vessels 

89.  Section  160.057-4 (b)  (1)  (i)  is  re¬ 
vised  to  read  as  follows: 

§  160.057-4  Sampling,  insspections,  con¬ 
ditioning,  and  tests. 

*  *  •  •  * 

(b)  *  *  • 

(1)  Operational  tests,  (i)  Subject 
four  specimens  to  water  resistance  con¬ 
ditioning,  paragraph  (d)  of  this  section, 
following  which  subject  them  to  tests  as 
indicated  by  Table  160.057-4(b)  (1)  (i) . 
One  additional  signal  shall  be  dropped 
90  feet  into  the  water  and  another  addi¬ 
tional  signal  shall  be  tested  in  a  man¬ 
ner  simulating  its  use  at  sea.  The  signal 
shall  be  ignited  and  thrown  overboard 
under  conditions  where  waves  are  at 
least  1  foot  high.  The  smoke  emitting 
time  must  be  for  the  full  15  minutes 
and  the  signal  shall  float  in  such  a  man¬ 
ner  that  the  signal  shall  function  prop¬ 
erly  dming  this  test.  Both  signals  shall 
be  attached  to  a  ring  life  buoy  in  accord¬ 
ance  with  its  manufacturer’s  instruc¬ 
tions.  Failure  to  pass  these  tests  shall  be 
cause  for  the  lot  to  be  rejected. 

•  •  •  •  • 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4488,  as  amended,  R.S.  4491, 
as  amended,  sec.  6(b)(1),  80  Stat.  937;  46 
U.S.C.  375,  416,  481,  489,  49  U.S.C.  1655(b)  (1); 
49  CFR  1.46(b)  (35  F.R.  4959)) 


PART  161— ELECTRICAL  EQUIPMENT 

Si|bparf  161.002 — Fire-Protective 
W  Systems 

90.  Section  161.002-2  (b)  and  (c)  is 
revised  to  read  as  follows: 

§  161.002  Types  of  fire-proteclive  sys¬ 
tems. 
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(b)  Automatic  fire  detecting  systems. 
For  the  purpose  of  this  subpart,  auto¬ 
matic  fire  detecting  systems  will  be  con¬ 
sidered  to  consist  of  normal  and 
emergency  power  supplies,  a  fire  detect¬ 
ing  control  unit,  fire  detectors,  and 
vibrating  bells. 

(c)  Manual  fire  alarm  systems.  For 
the  piupose  of  this  Subpart,  manual  fire 
alarm  systems  will  be  considered  to  con¬ 
sist  of  normal  and  emergency  power  sup¬ 
plies,  a  fire  alarm  control  imit,  manual 
fire  alarm  boxes,  and  vibrating  bells. 
Manual  fire  alarm  systems  are  usually 
combined  with  automatic  fire  detecting 
systems. 

***** 

91.  Section  161.002-9  (a)  and  (d)  is 
revised  to  read  as  follows: 

§  161.002—9  Automatic  fire  detecting 
system,  power  supply. 

(a)  General.  There  shall  be  not  less 
than  two  sources  of  power  supply  for  the 
electrical  equipment  used  in  the  opera¬ 
tion  of  the  fire  alarm  and  fire  detection 
system,  one  of  which  shall  be  an  emer¬ 
gency  source.  The  supply  shall  be  pro¬ 
vided  by  separate  feeders  reserved  solely 
for  that  purpose.  Such  feeders  shall  run 
to  a  changeover  switch  situated  in  the 
control  station  for  the  fire  detection  sys¬ 
tem.  The  power  supplies  shall  be  of  the 
types  specified  in  this  paragraph. 

(1)  Normal  source  of  supply.  The  nor¬ 
mal  source  of  power  supply  for  an  auto¬ 
matic  fire  detroting  system  shall  be  one 
of  the  following  types: 

(1)  Ships  service  power  system  type. 
The  power  supply  shall  consist  of  a  sep¬ 
arate  branch  circuit  from  the  main 
switchboard. 

(ii)  Storage  battery  type.  The  power 
supply  shall  consist  of  duplicate  storage 
batteries  used  for  no  other  purpose  ar¬ 
ranged  so  that  one  battery  will  supply 
the  system  while  the  other  storage  bat¬ 
tery  is  being  charged  or  one  storage  bat¬ 
tery  in  combination  with  an  automatic 
charging  panel  that  will  maintain  the 
battery  in  a  fully  charged  condition  at 
all  times  except  immediately  following 
discharge. 

(2)  Emergency  source  of  supply.  The 
emergency  source  of  power  supply  for  an 
automatic  fire  detecting  system  shall  be 
one  of  the  following  types: 

(i)  Emergency  lighting  and  power 
system  type.  The' power  supply  shall  con¬ 
sist  of  a  separate  branch  circuit  from  the 
temporary  emergency  lighting  and  power 
system  switchboard. 

(ii)  Storage  battery  type.  The  power 
supply  shall  consist  of  a  storage  battery 
used  for  no  other  purpose  in  combina¬ 
tion  with  an  automatic  charging  panel 
that  will  maintain  the  battery  in  a  fully 
charged  condition  at  all  times  except  im¬ 
mediately  following  discharge.  On  sys¬ 
tems  using  duplicate  storage  batteries  as 
the  normal  source  of  supply  the  battery 
being  charged  may  serve  as  the  emer¬ 
gency  source  of  supply. 

*  *  «  *  • 

(d)  Capacity  of  power  supply  branch 
circuits.  ITie  capacity  of  branch  circuits 
providing  power  to  the  automatic  fire 
detection  systems  shall  be  not  less  than 


20  amperes  and  not  less  than  125  percent 
of  the  maximum  load. 

§  161.002-10  [Amended] 

92.  Section  161.002-10  is  amended  as 
follows: 

a.  Paragraphs  (g),  (h),  (i),  (j),  (k), 
and  (1)  are  redesignated  (h),  (i),  (j), 
(k),  (1),  and  (m)  respectively. 

b.  Paragraphs  (a),  (b)(5),  (d)(1), 
and  the  redesignated  paragraph  (h)  (2) 
are  revised  and  a  new  paragraph  (g)  is 
added  to  read  as  follows: 

§  161.002—10  Automatic  fire  detecting 
system  control  unit. 

(a)  General.  The  fire  detecting  system 
control  imit  shall  consist  of  a  dripproof 
enclosed  panel  containing  visible  and 
audible  fire  alarm  signalling  devices,  vis¬ 
ible  and  audible  trouble  alarm  signalling 
devices,  visible  and  audible  power  failure 
alarm  devices,  power  supply  transfer 
switch,  charging  equipment  when  em¬ 
ployed,  and  overcurrent  protection  {or 
power  supplies. 

(b)  *  *  * 

(5)  Source  of  energy.  The  source  of 
energy  for  the  signals  referred  to  in  this 
paragraph  shall  be  the  “normal  source”. 
On  a  system  supplied  by  duplicate  stor¬ 
age  batteries,  the  “normal  source”  shall 
be  construed  to  mean  that  part  of  the 
supply  circuit  on  the  load  side  of  the  bat¬ 
tery  transfer  switch  and  fuses.  On  a  sys¬ 
tem  supplied  by  a  branch  circuit  the 
“normal  source”  shall  be  construed  to 
mean  the  load  side  of  any  transformer 
or  rectifier  employed  to  modify  the 
natme  or  magnitude  of  the  supply 
potential. 

*  «  «  «  * 

(d)  Power  failure  alarm  signals — (1) 
Loss  of  potential.  The  loss  of  potential 
from  a  supervised  normal  source  of  en¬ 
ergy  automatically  shall  be  indicated  at 
the  control  unit  by  the  sounding  of  an 
audible  i>ower  failure  alarm  bell.  The 
source  of  energy  for  the  power  failure 
alarm  bell  shall  be  the  emergency  power 
source.  The  source  of  energy  for  the  pow¬ 
er  failure  alarm  bell  for  a  system  sup¬ 
plied  by  duplicate  storage  batteries  shall 
be  the  storage  battery  being  charged. 

♦  *  *  *  « 

(g)  Power  supply  transfer  switch.  An 
automatic  transfer  switch  with  no  “off” 
position  shall  be  provided  in  the  control 
unit  for  selecting-  the  source  of  power, 
except  that  systems  employing  duplicate 
storage  batteries  may  be  provided  with 
a  manual  transfer  switch. 

(1)  Automatic  transfer  switch.  Upon 
reduction  of  potential  from  the  normal 
power  source  of  15  to  20  percent,  the 
automatic  fire  detection  system  shall 
automatically  be  disconnected  from  the 
normal  source  and  connected  to  the 
emergency  source.  Upon  restoration  of 
potential  from  the  normal  source  of  85  to 
95  percent  of  normal  valves,  the  auto¬ 
matic  fire  detection  system  shall  auto¬ 
matically  be  transferred  back  to  normal 
source. 

(2)  Manual  transfer  switch.  Auto¬ 
matic  fire  detecting  systems  employing 
duplicate  storage  batteries  as  the  power 
supplies  shall  be  provided  with  a  manual 


transfer  switch  with  no  “off”  position  to 
select  the  battery  to  supply  the  system 
and  the  battery  to  be  charged. 

(h)  •  •  • 

(2)  Tranter  Switch.  A  manual  trans¬ 
fer switch  shall  be  provided  in  ac¬ 
cordance  with  paragraph  (g)  (2)  of  this 
section. 

*  «  *  «  « 

§  161.002-16  [Amended] 

93.  Table  161.002-16(b)  (4)  (i)  is 
amended  by  changing  the  entry  under 
the  second  column  entitled  “Performance 
Requirement,”  for  the  test  “Humidity 
test”  from  “161.002-10(1)  ”  to  “161.002-10 
(m) ,”  and  for  the  test  “Endurance  test” 
from  “161.002-10(h)”  to  “161.002-10(1).” 

Subpart  161.008 — Flashlights, 
Electric,  Hand  for  Merchant  Vessels 

94.  Section  161.008-2  is  revised  to 
read  as  follows: 

§  161.008-2  Sizes. 

The  following  sizes  are  covered  by  this 
specification: 

Size  No.  2 — Two-cell 
Size  No.  3 — Three-cell 

§  161.008-1  [Amended] 

95.  Table  161.008-4(h)  is  amended  by 
changing  the  heading  of  the  first  column 
from  “All  Types”  to  “Sizes”. 

96.  Section  161.008-4  is  amended  by 
revoking  paragraph  (j)  and  revising 
paragraph  (i)  to  read  as  follows: 

§  161.008—1  General  requirements. 
***** 

(i)  Each  flashlight  shall  be  water¬ 
tight,  i.e.,  shall  show  no  appreciable 
leakage  of  water,  and  shall  be  in  perfect 
working  order  when  cells  are  assembled 
therein  following  the  test  prescribed  in 
§  161.008-6(b)  (2) .  The  flashlight  shall  be 
capable  of  being  disassembed  and  reas¬ 
sembled  without  undue  difficulty  upon 
completion  of  the  test.  The  total  water 
absorption  and  leakage  into  the  flash¬ 
light  during  this  test  shall  not  exceed 
5  percent  by  weight. 

(j)  [Revoked] 

97.  Section  161.008-5 (a)  is  revised  to 
read  as  follows: 

§  161.008—5  Detail  requirements. 

(a)  Dimensions.  The  dimensions  of  the 
flashlights  covered  by  this  specification 
shall  be  in  accordance  with  Table 
161.008-5(a). 

*  ♦  ♦  «  * 

98.  Table  161.008-5  (a)  is  amended  by 
changing  the  heading  of  the  first  column 
from  “All  Types”  to  “Sizes”. 

99.  Table  161.008-5(f)  is  amended  by 
changing  the  heading  of  the  first  column 
from  “All  Types”  to  “Sizes”. 

100.  Section  161.008-8  is  revised  to 
read  as  follows: 

§  161.008—8  Procedure  for  approval. 

(a)  General.  Hand  electric  flashlights 
are  approved  only  by  the  Commandant. 
Correspondence  relating  to  the  subject 
matter  of  this  specification  shall  be  ad¬ 
dressed  to  the  Commandant  (MMT-1), 
U.S.  Coast  Guard,  Washington,  D.C., 
20591. 
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(b)  Manufacturer’s  plans  and  specifi¬ 
cations.  In  order  to  obtain  approval  of 
hand  electric  flashlights,  detailed  plans 
and  specifications,  including  a  complete 
bill  of  material,  assembly  drawings,  and 
parts  drawings  descriptive  of  the  ar¬ 
rangement  and  construction  of  the  device 
shall  be  submitted  to  the  Commandant 
(MMT-1).  Each  drawing  shall  have  an 
identifying  drawing  number,  date  and 
identification  of  the  device:  and  the 
general  arrangement  or  assembly  draw¬ 
ing  shall  include  a  list  of  all  drawings 
applicable,  together  with  drawing  num¬ 
bers  and  alteration  numbers.  The  manu¬ 
facturer  will  be  advised  whether  or  not 
the  drawings  and  si>ecifications  appear 
satisfactory  or  what  corrections  appear 
necessary  and  then  he  may  proceed  with 
the  construction  of  the  preapproval 
sample  in  accordance  therewith. 

(c)  Preapproval  sample.  The  preap¬ 
proval  sample,  together  with  two  copies 
of  the  plans  and  specifications,  cor¬ 
rected  as  may  be  required,  shall  be  for¬ 
warded  to  the  Commandant  (MMT-1), 
U.S.  Coast  Guard,  Washington,  D.C. 
20591. 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4417a,  as  amended,  R.S.  4418, 
as  amended,  R.S.  4488,  as  amended,  R.S.  4491, 
as  amended.  Sec.  6(b)(1),  80  Sjbat.  937;  46 
tT.S.C.  375,  416,  391a,  392,  481,  489,  49  U.S.C. 
1655(b)(1):  49  CFR  1.46(b)  (35  F.R.  4959)). 


PART  164— MATERIALS 

Subpart  164.009 — Incombustible 
Materials  for  Merchant  Vessels 

101.  Section  164.009-3(d)  (5)is  amend¬ 
ed  by  adding  a  new  subdivision  (v)  to 
read  as  follows: 

§  164.009—3  Inspection  and  te.stinp;. 

*  *  *  «  ♦ 

(d)  *  *  * 

(5)  *  *  ♦ 

(v)  The  specimen  shall  retain  at  least 
50  percent  of  its  original  weight. 

Subpart  164.012 — Interior  Finishes 
for  Merchant  Vessels 

102.  Subpart  164.012  is  amended  by 
revising  §  164.012-10(a) ,  adding  §§  164.- 
012-11, 164.012-12, 164.012-13, 164.012-14 
and  revising  §  164.012-15,  to  read  as 
follows: 

§  164.012—1  Requirements. 

(a)  For  an  “Interior  Finish”  to  qualify 
under  this  specification  it  shall  not  be 
more  than  0.075  inch  thick  (including 
adhesive  and  any  underlayment)  and 
shall  be  subjected  to  the  test  described 
in  either  standard  listed  in  §  164.012-1 

(a)  (1)  or  (2).  The  “Interior  Finish” 
shall  be  applied  to  a  ^^-inch  asbestos 
cement  board,  “Bulkhead  Panel”  or  “In¬ 
combustible  Material”  approved  under 


ratings  determined  by  this  test  shall  not 
exceed  the  following  values: 


Flame  spread  claaslflcatlon _  20 

Smoke  classification _  10 


§  164.012-11  Marking. 

In  addition  to  that  information  re¬ 
quired  by  the  recognized  laboratory,  the 
following  information  and  special  mark¬ 
ings  shall  be  included: 

Complies  with  USCG  Subpart  164.012. 
Approval  No.  164.012/ — . 

§  164.012—12  Recognized  laboratory. 

A  recognized  laboratory  is  one  which 
is  operated  as  a  nonprofit  public  service 
and  is  regularly  engaged  in  the  examina¬ 
tion,  testing,  and  evaluation  as  to  the 
safety  of  insulation  and  surfacing  mate¬ 
rials;  which  has  an  established  factory 
inspection,  listing,  and  labeling  program: 
and  which  has  standards  for  evaluating 
listing  and  labeling  which  are  acceptable 
to  the  Commandant.  The  following  lab¬ 
oratories  are  recognized: 

Underwriters’  Laboratories,  Inc. 

207  East  Ohio  Street 
Chicago,  IL  60611 

§  164.012—13  Evaininuliuiis,  toils,  and 
inspections. 

(a)  Manufacturer’s  inspection  and 
tests.  Manufacturers  of  listed  and 
labeled  Interior  Finishes  shall  maintain 
quality  control  of  the  materials  used, 
manufacturing  methods  and  the  finished 
product  so  as  to  meet  the  applicable  re¬ 
quirements,  and  shall  make  sufficient 
inspections  and  tests  of  representative 
samples  and  components  produced  to 
maintain  the  quality  of  the  finished  prod¬ 
uct.  Records  of  tests  conducted  by  the 
manufacturer  and  records  of  materials, 
including  affidavits  by  suppliers  that  ap¬ 
plicable  requirements  are  met,  entering 
into  manufacture  shall  be  made  available 
to  the  recognized  laboratory  inspector  or 
the  Coast  Guard  marine  insp>ector,  or 
both,  for  review  upon  request. 

(b)  Laboratory  inspection  and  tests. 
Such  examinations,  inspections  and  tests 
as  are  required  by  the  recognized  labora¬ 
tory  for  listed  and  labeled  material  pro¬ 
duced  will  be  conducted  by  the  labwatory 
inspector  at  the  place  of  manufacture  or 
other  location  at  the  option  of  the  lab¬ 
oratory. 

(c)  Test  facilities.  The  laboratory  in- 
si>ector,  or  the  Coast  Guard  marine  in¬ 
spector  assigned  by  the  Commander  of 
the  District  in  which  the  factory  is  lo¬ 
cated,  or  both,  shall  be  admitted  to  any 
place  in  the  factory  where  work  is  being 
done  on  listed  and  labeled  products,  and 
either  or  both  inspectors  may  take  sam¬ 
ples  of  parts  or  materials  entering  into 
construction  of  final  assemblies,  for  fur¬ 
ther  examinations,  inspections,  or  tests. 
The  manufacturer  shall  provide  a  suit¬ 
able  place  and  the  apparatus  necessary 
for  the  performance  of  the  tests  which 
are  done  at  the  place  of  manufacture. 

(d)  Additional  tests,  etc.  Unannounced 
examinations,  tests,  and  inspections  of 
samples  obtained  either  directly  from  the 
manufacturer  or  through  commercial 
channels  may  be  made  to  determine  the 


of  a  labeled  product  to  the  applicable  re¬ 
quirements.  These  may  be  conducted  by 
the  recognized  laboratory  or  the  U.S. 
Coast  Guard. 


§  164.012—14  Procedure  for  listing  and 
labeling. 

(a)  Manufacturers  having  a  surfac¬ 
ing  material  which  they  consider  has 
characteristics  suitable  for  general  use 
on  merchant  vessels  may  make  applica¬ 
tion  for  listing  and  labeling  as  an  interior 
finish  by  addressing  a  request  directly 
to  a  recognized  laboratory.  The  labora¬ 
tory  will  inform  the  submitter  as  to  the 
requirements  for  inspection,  examina¬ 
tions,  and  testing  necessary  for  such  list¬ 
ing  and  labeling.  The  request  shall  in¬ 
clude  a  permission  for  the  laboratory  to 
furnish  a  complete  test  report  together 
with  a  description  of  the  quality  control 
procedures  to  the  Commandant,  U.S. 
Coast  Guard. 

(b)  The  U.S.  Coast  Guard  will  review 
the  test  report  and  quality  control  pro¬ 
cedures  to  determine  if  the  approval  re¬ 
quirements  have  been  met.  If  this  is  the 
case,  the  Commandant  will  notify  the 
laboratory  that  the  material  is  approved 
and  that  when  the  material  is  listed  and 
labeled  it  may  be  marked  as  being  U.S. 
Coast  Guard  approved.  Notice  of  U.S. 
Coast  Guard  approval  will  be  published 
in  CG-190. 

(c)  If  disagreements  concerning  pro¬ 
cedural,  technical  or  inspection  ques¬ 
tions  arise  over  U.S.  Coast  Guard  ap¬ 
proval  requirements  the  opinion  of  the 
Commandant  shall  be  requested  by  the 
laboratory. 

(d)  The  manufacturer  may  at  any 
time  request  clarification  or  advice  from 
the  Commandant  on  any  question  which 
may  arise  regarding  maniifacturing  and 
approval  of  approved  devices. 

§  164.012—15  Termination  of  listing  and 
labeling. 

(a)  Listing  and  labeling  as  an  interior 
finish  acceptable  to  the  Commandant  as 
approved  may  be  terminated,  withdrawn, 
canceled,  or  suspended  by  written  notice 
to  the  recognized  laboratory  from  the 
Commandant,  or  by  written  notice  to  the 
manufacturer  from  the  recognized  labo¬ 
ratory  or  from  the  Commandant. 

(b)  The  condition  which  may  be  the 
cause  for  termination  of  listing  and  label¬ 
ing  may  be  any  of  the  following: 

(1)  When  the  manufacturer  does  not 
desire  to  retain  the  service. 

(2)  When  the  listed  product  is  no 
longer  being  manufactured. 

(3)  When  manufacturer’s  own  pro¬ 
gram  does  not  provide  suitable  assurance 
of  the  quality  of  the  listed  and  labeled 
product  being  manufactured. 

(4)  When  the  product  manufactured 
no  longer  conforms  to  the  current  ap¬ 
plicable  requirements  of  the  U.S.  Coast 
Guard  and  the  recognized  laboratory. 

(5)  When  service  experience  or  labo¬ 
ratory  or  U.S.  Coast  Guard  reports  in¬ 
dicate  a  product  is  unsatisfactory. 

103.  Part  164  is  amended  by  adding  a 
new  Subpart  164.016  to  read  as  follows: 

Subpart  164.016 — Microcellular  Ny'on,  Sheet 
and  Molded  Shapes 

Sec. 

164.016-1  Reference  specifications  and 
standards. 

164.016-2  T3rpe8. 

164.016-3  Mat^al  and  workmanship. 
164.016-4  Inspections  and  teste. 

164.016-5  Procedure  for  acceptance. 


Subparts  164.008  and  164.009,  in  the  same 
manner  as  will  be  employed  for  the  ship-  suitability  of  a  product  for  listing  and 
board  installation.  The  classification  labeling,  or  to  determine  conformance 
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Authority  :  The  provisions  of  this  Subpart 
164.016  issued  under  R.S.  1405,  as  amended, 
R.S.  4462,  as  amended,  R.S.  4488,  as  amended, 
R.S.  4491,  as  amended,  sec.  6,  54  Stat.  1641, 
as  amended,  sec.  17,  54  Stat.  166,  as  amended, 
sec.  3,  70  Stat.  152,  sec.  6(b)  (1) ,  80  Stat.  937; 
46  U.S.C.  375,  416,  481,  489,  526e,  526p,  390b, 
49  U.S.C.  1655(b)  (1);  49  CFR  1.46(b), 

Subpart  164.016— Microcellular 
Nylon,  Sheet  and  Molded  Shapes 

§  164.016—1  Reference  specifications 
and  standards. 

(a)  Specifications  and  standards.  The 
following  specifications  and  standards 
are  listed  for  reference. 

(1)  Military  specifications,  (i)  MIL- 
F-859,  Fuel  oil,  boiler. 

(2)  Federal  standard,  (i)  Standard 
601,  Rubber:  Samplinc  and  testing. 

(3)  American  society  for  testing  and 
materials  standard,  (i)  ASTM  D1692T, 
Flammability  of  plastic  foam  and  sheet¬ 
ing, 

(b)  Copies  on  file.  Copies  of  the  spe¬ 
cifications  and  standards  referred  to  in 
this  section  in  effect  on  the  date  of  manu¬ 
facture  of  the  microcellular  nylon  mate¬ 
rial  together  with  a  copy  of  this  subpart 
shall  be  kept  on  file  by  the  manufacturer. 
The  military  specification  may  be  ob¬ 
tained  from  the  Commanding  OflBcer, 
Naval  Supply  Depot,  5801  Tabor  Ave., 
Philadelphia,  PA  19120.  The  Federal 
standard  may  be  purchased  from  the 
Business  Service  Center,  General  Seiw- 
ices  Administration,  Washington,  DC 
20407.  The  ASTM  standard  may  be  pm- 
chased  from  the  American  Society  for 
Testing  and  Material,  1916  Race  Street, 
Philadelphia,  PA  19103. 

§  164.016-2  Types. 

Microcellular  nylon  polymer  shall  be 
of  one  grade  containing  an  average  cell 
size  not  larger  than  0.01  inch. 

§  164.016—3  Material  and  workmanship. 

(a)  The  mircrocellular  nylon  shall  be 
all  new  material  complying  with  the  re¬ 
quirements  of  this  specification.  The  re¬ 
sults  of  the  tests  described  in  §  164.016-4 
shall  yield  property  values  within  the 
limits  shown  in  table  164.016-4(a). 

(b)  The  microcellular  nylon  shall  be 
produced  in  sheet  stock  or  molded  shapes. 

§  164.016-4  Inspections  and  tests. 

(a)  General.  Microcellular  nylon  to  be 
used  in  a  finished  product  subject  to  in¬ 
spection  by  the  U.S.  Coast  Guard  shall 
be  subject  to  inspection  at  the  plant 
where  the  nylon  is  manufactured.  The 
manufacturer  of  the  nylon  has  primary 
responsibility  for  quality  control  over  the 
production  of  the  nylon.  A  marine  in¬ 
spector  shall  be  admitted  to  any  place  in 
the  factory  where  production  or  partial 
processing  of  the  nylon  takes  place,  and 
he  may  take  samples  of  the  nylon  or 
other  materials  for  further  inspections 
or  tests.  The  manufacturer  shall  provide 
a  suitable  place  and  the  apparatus  neces¬ 
sary  for  the  performance  of  certain  tests 
to  be  witnessed  by  the  marine  inspector, 
the  results  of  which  shall  comply  with 
table  164.016-4 (a) .  Unless  otherwise  spe¬ 
cified,  all  tests  shall  be  conducted  at  a 
temperature  of  21*±3®  C.  (70*±5*  F.) 


RULES  AND  REGULATIONS 

and  50%  R.H.  The  follow'  ig  properties  shall  be  determined  on  specimens  of  sheet 
foam  or  molded  shapes: 

Tabij;  164.0l6-4(a) 


Properties 


Density  (max.! . . 

Buoyancy  in  Fresh  Water  (min.) . . 

Volume  Loss  on  Heat  Aping  (max.).. 
Compression  Deflection  at  26  percent. 

Compre.ssion  Set  (max.) . 

Fire  Kelardance  (max.) . 

Tensile  Strength  (min.) . 

intimate  Elongation  (min.) . 

Water  .Absorption  (max.).. . 

Flexibility  at  0°  F . 

Oil  Resistance . 

Odor . 

Cell  Size . 


Test  method  Units  Type  1  Type  n 


Section 

164.016-4(5)...  Lbs./ft.s... 
164.016-4(c)...  Lbs/ft.s.... 

164. 016-4(d)...  Percent _ 

164.016-4(e)...  P.s.i . 

164.016-4(0....  Percent... 
164. 016-4 (g)...  Inches  per 
min. 

164.016-4(h)...  P.s.i . 

164. 016-4(h) . . .  Percent. .  . 
164.016-4(1)....  Lbs.,ft.2... 
164.  016-4(j) . 

164.016-4(k) . 

164.  016-4(1) . 

164. 01 6-4 (m)..  Celk/ineh. 


4.0  8.0 

66.0  64.0 

6. 0  4. 0 

20. 0  (max.)  60. 0  (min.) 
20  20 

3  2 

360  600 

76  76 

0. 06  0. 06 

No  No 

Cracking.  Cracking. 

No  softening  or  swelling. 

Not  objectionable. 

>100  >100 


(b)  Density.  The  density  of  the  mate¬ 
rial  shall  be  determined  by  dividing  the 
W'eight  of  the  material  by  its  volume  and 
shall  be  expressed  in  piounds  per  cubic 
foot.  The  volume  shall  be  determined  by 
measuring  the  volume  of  water  displaced 
by  the  material  or  by  direct  measurement 
of  the  specimen  using  vernier  calipers 
reading  to  0.001  inch.  A  sheet  specimen 
4”  by  4"  by  thickness  furnished  shall  be 
used  luiless  the  nylon  is  molded  shape, 
then  the  largest  single  piece  so  molded 
shall  be  used. 

(c)  Buoyancy  test  method — (1)  Speci- 
mens.  The  buoyancy  test  shall  be  made 
in  fresh  water  wuth  a  sample  of  the  sheet 
material  measuring  12"  by  12"  by  thick¬ 
ness  of  material  furnished  or  with  the 
largest  molded  shape  furnished. 

(2)  Procedure.  A  spring  scale  shall  be 
securely  attached  in  a  position  directly 
over  a  test  tank.  A  weighted  wire  basket 
shall  be  suspended  from  the  scale  in  such 
a  manner  that  the  basket  can  be 
weighed  while  completely  submerged  in 
water.  The  test  procedures  shall  be  as 
follows: 

(1)  Weigh  the  empty  basket  under 
water. 

(ii)  Place  the  sample  inside  the  basket 
and  submerge  it  so  that  the  top  of  the 
basket  is  at  least  2"  below  the  surface  of 
the  water.  Allow  the  samples  to  remain 
submerged  for  24  hours. 

(iii)  After  24  hours  submergeniie 
period,  weigh  the  wire  basket  with  the 
sample  inside  while  both  are  still  under 
water. 

(iv)  The  buoyancy  Is  computed  as 
subdivision  (1)  minus  subdivision  (iii) 
of  this  subparagraph.  The  resulting  value 
is  divided  by  the  volume  of  the  micro¬ 
cellular  nylon  expressed  in  cubic  feet. 
The  final  result  is  in  Ibs./cu.  ft. 

(d)  Volume  loss  on  heat  aging — (1) 
Specimen.  Test  specimens  shall  consist 
of  pieces  4"  by  4"  by  the  thickness  of  the 
material  furnished.  Where  the  nylon  is 
an  object  of  molded  shape,  the  largest 
single  piece  so  molded  shall  be  used  for 
this  test. 

(2)  Procedure.  Volume  before  and 
after  the  heat  aging  test  shall  be  deter¬ 
mined  by  measming  the  volume  of  water 
displaced  by  the  material.  The  specimens 
shall  be  placed  in  an  oven  maintained  at 
140*  ±2°F.  for  a  period  of  1  week.  At 
the  end  of  that  period  the  specimens 
shall  be  removed  from  the  oven  and  al¬ 


lowed  to  recover  in  the  open  for  5  hours 
at  70°  ±2°F.  before  the  measurement  of 
final  volume  is  made.  The  test  shall  be 
run  in  triplicate,  the  results  averaged 
and  the  percentage  of  volume  loss 
calculated. 

(e)  Compression  deflection.  Compres¬ 
sion  deflection  shall  be  determined  in 
accordance  with  Method  12151  of  Federal 
Standard  601,  except  that  the  defiection 
shall  be  maintained  at  25  percent  with 
automatic  control,  and  the  load  observed 
and  recorded  60  seconds  after  the  25  per¬ 
cent  defiection  is  reached. 

(f)  Compression  set — (1)  Specimens. 
The  specimens  shall  have  parallel  top 
and  bottom  surfaces  which  shall  be  at 
right  angles  to  the  side  surfaces.  The 
specimen  may  be  cylindrical  or  rectangu¬ 
lar.  The  minimum  dimension  across  the 
top  shall  be  at  least  1.0  times  the  thick¬ 
ness  and  the  top  a  minimum  of  1  square 
inch  in  area,  and  a  maximum  of  16 
square  inches  in  area. 

(2)  Apparatus.  The  apparatus  shall 
consist  of  a  compression  device  with  two 
parallel  plates,  between  which  the  test 
specimen  shall  be  compressed  by  means 
of  four  studs  and  nuts.  The  plates  may  be 
steel,  aluminum  or  any  rigid  smooth 
metal  of  sufiOcient  thickness  to  withstand 
the  required  compression  stresses  with¬ 
out  bending.  The  surfaces  against  which 
the  test  specimens  are  held  shall  be 
smooth  and  shall  be  thoroughly  cleaned 
and  wiped  diy  before  each  test.  Metal 
shims  inserted  between  the  plates  shall 
be  used  to  limit  the  compression  of  the 
specimen. 

(3)  Procedure.  Thickness,  before  and 
after  the  compression  set  test,  shall  be 
measured  as  provided  by  paragraph 
(h)(1)  of  this  section.  The  test  speci¬ 
mens  shall  be  compressed  25  percent  of 
the  original  thickness  for  22  hours.  At 
the  end  of  that  period,  the  test  specimens 
shall  be  removed  from  the  set  apparatus 
and  allowed  to  rest  for  24  hours  before 
measurement  of  final  thickness  is  made. 
The  compression  set  shall  be  calculated 
by  means  of  the  following  formula: 

ho  —  hi 

Compression  set  (percent)  = - X  100 

ho  — hi 

Where: 

bo  equals  the  original  thickness 
hi  equals  the  thickness  24  hours  after  re¬ 
moval  from  apparatus 
ho  equals  the  test  compression  thickness 
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(g)  Fire  retardance.  (1)  The  test 
specimens  shall  be  V2’'  in  thickness,  2" 
in  width  and  approximately  6 "  in  length. 
The  specimens  shall  be  tested  in  ac¬ 
cordance  with  American  Society  for 

I  Testing  and  Materials  Designation 
D-1692T  specification  standard. 

(h)  Tensile  strength  and  the  ultimate 
elongation — (1)  Specimens.  The  test 
specimens  shall  be  dumbbell  shaped, 
conforming  in  shape  to  die  I  of  Method 
4111  of  Standard  FED-STD-601.  The 
thickness  of  the  specimen  shall  be  taken 
from  the  center  of  the  sample  piece  and 
two  from  one  side,  keeping  the  skin  sur¬ 
face  intact.  The  thickness  shall  be 
measured  to  the  nearest  0.001  inch  by  a 
suitable  measurement  device  such  as  a 
vernier  caliper  with  a  sliding  vernier  to 
read  0.001  inch.  Care  shall  be  taken  not 
to  compress  or  distort  the  specimen  when 
measuring.  The  specimens  taken  from 
the  center  will  be  skinless;  the  others 
will  have  skin  on  one  side.  One-inch 
bench  marks  shall  be  placed  midway  on 
the  constricted  portion  of  the  tensile 
specimen. 

(2)  Procedure.  The  tensile  strength  of 
the  specimens  shall  be  determined  in  a 
standard  tensile  testing  machine  with  a 
rate  of  separation  of  jaws  set  at  2  inches 
per  minute.  The  bench  marks  shall  be 
followed  with  a  suitable  pair  of  dividers 
until  the  specimen  ruptures.  A  minimiun 
of  4  specimens  shall  be  tested  and  if  any 
specimen  breaks  at  the  clamp  or  any 
specimen  exhibits  any  obvious  defects, 
the  results  obtained  therewith  shall  be 
discarded.  A  new  similar  specimen  shall 
then  be  prepared  and  tested.  The  tensile 
strength  shall  be  calculated  by  dividing 
the  breaking  load  (to  the  nearest  0.1 
pound)  by  the  original  area  of  the  cross 
section  of  the  specimen  in  square  inches 
and  the  result  shall  be  expressed  in 
pounds  per  square  inch. 

The  percent  ultimate  elongation  shall  be 
calculated  as  follows: 

rh  — D 

- X  100 

D 

Where : 

D  equals  distance  between  knife  edges  of 
bench  marker 

Di  equals  distance  between  bench  marks  at 
moment  of  rupture  to  the  nearest  1/32 
inch. 

The  tensile  strength  in  poimds  per 
square  inch  and  percent  ultimate  elonga¬ 
tion  of  four  determinations  shall  be  av¬ 
eraged  for  each  sample. 

(1)  Water  absorption — (1)  Specimens. 
Test  specimens  shall  be  4"  x  4"  and  ap¬ 
proximately  1"  in  thickness  and  the 
specimen  may  have  the  natural  skin  on 
the  top  and  bottom  surfaces.  Where  the 
nylon  is  a  molded  shape,  the  longest 
single  piece  so  molded  shall  be  used  for 
this  test. 

(2)  Procedure.  The  specimens  shall  be 
weighed  and  submerged  in  water  under 
a  10-foot  head  of  water  (equal  to  4.34 
p.s.i.  at  room  temperature  (65‘’-95‘’  F.)  for 
48  hours.  (The  specimens  shall  then  be 
placed  in  a  stream  of  air  for  the  mini¬ 
mum  time  required  to  remove  visible 


water  from  the  smface,  and  reweighed. 
The  results  shall  be  calculated  in  terms 
of  poimds  of  water  gain  per  square  foot 
of  total  exposed  surface. 

(j)  Flexibility.  (1)  The  size  of  the 

specimen  shall  be  approximately  1"  x  8" 
with  a  thickness  of  The  test 

specimens  and  equipment  shall  be  con¬ 
ditioned  for  at  least  four  hours  at  0°  F.± 
2°  F.,  and  bent  180°  around  a  ^2"  diam¬ 
eter  steel  mandrill  within  5  seconds  at 
the  test  temperature.  Care  shall  be  taken 
to  avoid  warming  the  test  specimens, 
particularly  at  or  near  the  bend  point,  in 
performing  the  test. 

(k)  Oil  resistance — (1)  Specimens.  The 
test  specimens  shall  be  a  disk  approxi¬ 
mately  1"  in  diameter  and  1"  in 
thickness. 

(2)  Procedure.  The  specimen  shall  be 
immersed  in  fuel  oil  conforming  to  Navy 
special  grade  of  Specification  MIL-F-859 
for  70  hours.  The  specimen  shall  then  be 
removed,  dipped  in  alcohol  and  blotted 
with  filter  paper.  The  specimen  shall 
then  be  compared  to  an  untreated  speci¬ 
men  of  similar  size  for  apparent  softness 
and  visible  swelling. 

(l)  Odor.  The  odor  of  microcellular 
nylon  shall  be  determined  by  sniffing. 

(m)  Cell  size.  Four  test  specimens  shall 
be  taken  from  various  sections  of  the 
molded  piece.  Using  vernier  calipers, 
bench  marks  .10  inch  apart  shall  be 
scribed  on  each  test  sample.  Using  lOOX 
magnification  photomicrographs,  the 
niunber  of  cells  shall  be  counted  in  a. 
straight  line  between  the  two  bench 
marks. 

§  164.016—5  Profed  lire  for  acceptance. 

(a)  Microcellular  nylon  is  not  subject 
to  formal  approval,  but  will  be  accepted 
by  the  Coast  Guard  on  the  basis  of  this 
subpart  for  use  in  the  manufacture  of 
lifesaving  equipment  utilizing  it. 

(b)  Upon  receipt  of  an  application 
requesting  acceptance,  the  Commander 
of  the  Coast  Guard  District  will  detail  a 
marine  inspector  to  the  factory  to  ob¬ 
serve  the  production  facilities  and  manu¬ 
facturing  methods,  and  to  select,  from 
microcellular  nylon  already  manufac¬ 
tured,  sufficient  sample  material  for 
testing  for  compliance  with  the  require¬ 
ments  of  this  specification.  A  copy  of 
the  marine  inspector’s  repoit,  together 
with  the  sample  material  and  one  copy 
of  an  independent  laboratory  test  report, 
will  be  forwarded  to  the  Commandant 
and,  if  satisfactory,  notice  of  acceptance 
will  be  given  to  the  manufacturer. 

(c)  Acceptance  of  microcellular  nylon 
prior  to  being  incorporated  into  finished 
products,  or  duriijg  the  course  of  manu¬ 
facture,  shall  in  no  case  be  construed  as 
a  guarantee  of  the  acceptance  of  the 
finished  products. 

(d)  The  manufacturer  of  the  nylon 
shall  provide  the  manufacturer  of  the 
lifesaving  equipment  with  an  affidavit 
certifying  that  the  foam  conforms  to  all 
of  the  requirements  of  this  subpart. 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  sec.  6(b)  (1) ,  80  Stat.  937;  46  U.S.C. 
376,  416,  49  U.S.C.  1655(b)(1);  49  CFR  1.46 
(b)  (35  F.R.  4959)) 


SUBCHAPTER  T— SMALL  PASSENGER  VESSELS 
(UNDER  100  GROSS  TONS) 

PART  182— MACHINERY 
INSTALLATION 

104.  Part  182  is  amended  by  revising 
the  citation  of  authority  to  read  as 
follows: 

Authority:  The  provisions  of  this  Part  182 
issued  under  RS.  4405,  as  amended,  R.S. 
4418,  as  amended,  R.S.  4462,  as  amended, 
R.S.  4488,  as  amended,  sec.  3,  70  Stat.  152, 
sec.  17,  54  Stat.  166,  sec.  6(b)(1),  80  Stat. 
937;  46  U.S.C.  375,  392,  416,  481,  390b,  526p. 
49  U.S.C.  1655(b)  (1) :  49  CFR  1.46  (b) 

105.  Part  182  is  amended  by  adding  a 
new  Subpart  182.40 — ^Nonmetallic  Piping 
Materials,  to  read  as  follows: 

Subpart  182.40 — Nonmetallic  Piping  Materials 
Sec. 

182.40- 1  General. 

182.40- 5  Vital  systems. 

182.40- 10  Non-vltal  systems. 

Authority:  The  provisions  of  this  Sub¬ 
part  182.40  issued  under  R.S.  4405,  as 
amended,  RS.  4462,  as  amended,  R.S.  4488, 
as  amended,  sec.  3,  70  Stat.  152,  sec.  6  (b)  (1) , 
80  Stat  937;  46  U.S.C.  376,  416,  481,  390b,  49 
U.S.C.  1655(b)  (1);  49  CFR  1.46  (b) 

Subpart  182.40 — Nonmetallic  Piping 
Materials 

§  182.40—1  General. 

(a)  Where  rigid  nonmetallic  material 
is  permitted  for  use  in  piping  systems  by 
this  subpart,  the  following  restrictions 
shall  be  adhered  to : 

(1)  Penetrations  of  required  water¬ 
tight  decks  and  bulkheads  by  any  rigid 
plastic  pipe  systems  are  prohibited,  ex¬ 
cept  when : 

(1)  Each  such  penetration  is  accom¬ 
plished  using  an  acceptable  metallic  fit¬ 
ting,  welded  or  otherwise  attached  to  the 
bulkhead  or  deck  by  an  accepted  method: 
and 

(ii)  An  acceptable  metallic  shutoff 
valve  is  installed  adjacent  to  the  through 
deck  or  through  bulkhead  fitting.  This 
valve  shall  be  operable  from  above  the 
bulkhead  deck.  If  two  valves  are  in¬ 
stalled,  one  on  either  side  of  the  bulk¬ 
head,  the  valves  need  not  be  operable 
from  above  the. bulkhead  deck  provided 
immediate  access  to  both  is  possible. 
Where  both  plastic  and  metallic  pipes  are 
used  in  a  bulkhead  penetrating  system 
and  where  the  two  materials  exist  en¬ 
tirely  on  opposite  sides  of  the  bulkhead, 
the  required  shutoff  valve  shall  be  in¬ 
stalled  at  the  bulkhead  in  the  metallic 
part  of  the  system,  and  may  be  locally 
operated  provided  immediate  access  is 
possible. 

(2)  Protection  from  mechanical  dam¬ 
age  shall  be  specially  considered.  Pro¬ 
tective  covering  or  shields  shall  be  in¬ 
stalled  to  the  satisfaction  of  the  Officer 
in  Chai’ge,  Marine  Inspection. 

(3)  Through  hull  fittings  and  shutoff 
valves  shall  be  metal.  In  the  case  of  non¬ 
metallic  hulls,  materials  which  will  afford 
an  equal  degree  of  safety  and  heat  re¬ 
sistivity  as  that  afforded  by  the  hull  may 
be  approved. 
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(4)  The  material  specification  shall 
show  that  the  rigid  nonmetallic  material 
possesses  characteristics  adequate  for  its 
intended  service  and  environment  and 
shall  be  approved  for  use  by  the  Officer 
in  Charge,  Marine  Inspection. 

§  182.40—3  Vital  systems. 

(a)  Nonmetallic  piping  shall  not  be 
used  in  gasoline  and  diesel  fuel  systems 
except  where  permitted  by  §§  182.15-40 
and  182.20-40. 

(b)  Mechanically  propelled  “S”  vessels 
which  are  ferry  vessels  or  which  carry 
more  than  49  passengers  and  mechani¬ 
cally  propelled  “L”  vessels  shall  comply 
with  the  provisions  of  Subchapter  P  of 
this  chapter.  Rigid  nonmetallic  materials 
are  acceptable  for  tise  in  bilge,  ballast 
and  machinery  connected  piping  systems 
on  all  other  vessels. 


§182.10—10  Non-vital  systems. 

(a)  Rigid  nonmetallic  materials  are 
acceptable  for  use  in  non-vital  piping 
systems. 


SUBCHAPTER  U — OCEANOGRAPHIC  VESSELS 
PART  192— LIFESAVING  EQUIPMENT 

Subpart  192.20 — Equipment  for  Life¬ 
boats,  Liferafts,  Lifefloats,  and 
Buoyant  Apparatus 

106.  Section  192.20-15fj)  is  revised  to 
read  as  follows: 

§  192.20—13  Deseription  of  equipment 
for  lifeboats. 

«  *  * 

(j)  Flashlight.  The  flashlight  shall  be 
of  an  approved  Size  No.  3,  constructed  in 
accordance  with  Subpart  161.008  of  this 
chapter.  Three  spare  cells  (or  one  3-cell 
battery)  and  two  spare  bulbs,  stowed  in 


a  watertight  container,  shall  be  provided 
with  each  flashlight.  Batteries  shall  be 
replaced  yearly  during  the  annual  strip, 
ping,  cleaning,  and  overhaul  of  the 
lifeboat. 

***** 

(R.S.  4405,  as  amended,  R.S.  4462,  as 
amended,  R.S.  4488,  as  amended,  R.S.  4491, 
as  amended.  Sec.  6(b)(1),  80  Stat.  937; 
U.S.C.  375,  416,  481,  489,  49  U.S.C.  1655(b) 
(1):  49  CFR  1.46(b)  (35  F.R.  4959)) 

Effective  date.  These  amendments 
shall  become  effective  30  days  following 
the  date  of  publication  in  the  Federal 
Register. 

Dated:  December  22, 1970. 

C.  R.  Bender, 

Admiral,  U.S.  Coast  Guard, 
Commandant. 

[F.R.  Doc.  70-17423;  Piled,  Dec.  29,  1970; 
8:45  a.m.] 
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